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Raytheon  —  Wm:'Ws  Largest  Manufacturer  of  Magnetrons  and  Klystrons 


More  than  70  Raytheon  reflex-type  klystrons  for 
local  oscillator,  signal  goierator  and  transmitter 
applications. 

Raytheon  produces  more  reflex  klystrons  than  all 
other  manufacturers  in  the  world  combined  . . .  one 
important  reason  why  Raytheon  klystixms  have 
established  a  matchless  record  for  reliability  and 


proved  performance  in  thousands  of  installations. 
Equipment  designers  are  welcome  to  call  on  our 
Application  Engineer  Service.  Write  for  consoli* 
dated  data  booklet  presenting  comprehensive  char¬ 
acteristics  of  the  complete  line  of  Raytheon  klys¬ 
trons,  magnetrons  and  special  tubes.  There  is  no 
cost,  or  obligation. 


3  TYPICAL  RAYTHEON  REFLEX  KLYSTRONS 


RK-S721  —  Velocity  variation 
oscillator  designed  for  use  with 
a  coaxial  cavity  in  CW  or 
pulsed  operation  over  the  4290 
to  11,000  Me  range  for  signal 
generator  and  special  local 
oscillator  applications. 


Heater  Input  @  0.58  A . 6.3  V 

Reflector  Voltage  Transit 

Mode . 2%  cycles 

Frequency  Range .  4290-8340  Me 

DC  Resonator  Input  @  20  mA  .  .  .  1000  Vdc 

DC  Reflector  Voltage . -50  to  -625  V 

Electronic  Tuning  (Half 

Power)  Frequency  Change  .  .  12  Me  min. 

Reflector  Modulation 

Sensitivity  (8340  Me)  ...  .  0.1  Mc/volt 
Power  Output  (Average  CW)  ....  160  mW 


RK-6116  —  A  ruggedized 
thermally  tuned  oscillator  of 
the  integral  cavity  type  de¬ 
signer!  for  CW  operation  in 
the  S.'jOO  to  9600  Me  range 
with  an  average  power  out¬ 
put  of  30  mW. 


Heater  Input  @  0.52  A . 6.3  V 

Tuner  Heater  Current . 0.80  A 

Frequency  Range .  8500-9660  Me 

Resonator  Input  @  25  mA  .  .  .  .  300  Vdc 

Reflector  Voltage  (max. 

Po  @  8550  to  9660  Me)  .  .  -60  to  -145  Vdc 
Thermal  Tuning  Time 

8500-9660  Me . 2  seconds 

Electronic  Tuning  Range  @  9080  Me  .  .  100  Me 
Power  Output 

8500-9660  Me . 26  to  34  mW 


RAYTHEON  MANUFACTURING  COMPANY 

MIorowav*  and  Powar  Tuba  Division,  Sactlon  PT-39,  Waltham  54,  Mass. 


QK-422- A  mechanically 
tuned  velocity  variation 


luneci  veiocuy  variation  / 
oscillator  designed  for 


CW  0|>cration  in  the  7125  ' 
to  8125  Me  range  in  mi¬ 
crowave  relay  systems. 


Heater  Input  @  .44  A . 6.3  V 

Frequency  Range . 7125  to  8125  Me 

DC  Resonator  Input  @  32  mA  .  .  .  300  Vdc 

DC  Reflector  Voltage  (max. 

Po  @  7125  to  8125  Me)  .  .  -130  to  -210  VdC 
Power  Output  7125  to 

8125  Me . 100  mW  min. 

Electronic  Tuning  (to  half 
power  points)  @  7600  Me  .  .  25  Me  min. 

Modulation  Sensitivity 
@  7600  Me  (10  V  pk.  to 
pk.  mod.  volt.) . 5  Mc/V  min. 


Excellence 
in  Eleclronil 


Regional  Sales  Offices:  9501  W.  Grand  Avenue,  Franklin  Park,  Illinois.  5236  Santa  Monica  Bivu.,  Los  Angeles  29,  California 
Raytheon  makes:  Magnetrons  and  Klystrons,  Backward  Wave  Oscillators,  Traveling  Wave  Tubes,  Storage  Tubes,  Power  Tubes,  Miniature  and  Sub-Miniatuie  Tubes, 

Semiconductor  Products,  Ceramics  and  Ceramic  Assemblies 


Slioptalk  •  •  . 


BROADCASTING  OVERSEAS.  V/hen  the  Soviets 
jammed  Voice  of  America  broadcasts  of  the  UN 
General  Assembly  sessions  last  month,  they 
drowned  out  not  only  President  Eisenhowers  pre¬ 
sentation  of  a  six-point  Middle  East  progn^-am,  but 
also  the  speech  by  Soviet  Foreijrn  Minister  Gro¬ 
myko. 

Soviet  bloc  jamming?  underscores  the  vital  role 
of  new  transmitting;  gear  in  pushing  radio 
news  over  the  Iron  IS-ansom. 

In  the  Middle  East  too,  where  U.  S.  policy  is 
little  understood,  nationali.sm  runs  feverishly  high 
and  Communist  propaganda  stoops  low,  the  prob¬ 
lem  of  broadcasting  the  record  straight  is  getting 
new  attention.  On  p  17  Associate  Editor  Janis  de¬ 
scribes  some  of  the  problems  involved  in  getting 
ourselves  heard  abroad. 

FULL  FATHOM  FIVE.  A  major  submersible  com¬ 
mand  post  might  be  an  accurate  description  of 
the  Navy’s  newly  launched  nuclear  submarine 
Triton.  Not  only  will  her  own  air  search  radar 
reach  out  upwards  of  500  miles  but  her  combat- 
information-center  consoles  will  also  display  radar 
data  from  long-ranging  search  aircraft. 

Still  another  aspect  of  this  undersea  giant’s 
electronic  mission:  she’ll  pack  a  lot  of  both 
active  and  passive  countermeasures  gear. 

Associate  Editor  Leary  .saw  more  than  champagne, 
brass  bands  and  kisses  when  the  Navy  sent  the 
Triton  down  the  ways  last  month.  For  the  full  elec¬ 
tronics  story  about  our  largest  submarine,  .see  his 
account  on  p  20. 

AREA  DEFENSE  INTERCEPTOR  MISSII.ES. 
Surface-to-air  antiaircraft  guided  missiles  defend¬ 
ing  our  fleet  and  strategic  land  areas  are  .steadily 
building  in  ratio  to  manned  fighters.  By  mid- 
1960’s,  60  percent  of  our  air  defense  force  will  be 
missile  units,  40  percent  manned  interceptors. 

Ten  fleet  and  land-based  guided  missiles, 
using  seven  guidance  systems,  make  up  the 
current  known  program.  Army,  fur  Nike  Ajax 
and  Hercules  atone,  will  spend  $477.2  million 
in  fiscal  1959  on  contracts  made  prior  to  ’,59. 

For  a  rundown  on  guidance  and  related  electronic 
equipment,  the  status  and  future  of  missiles  in  this 
category.  Associate  Editor  Mason  talked  with  Army, 
Navy  and  USAF  oflicials,  prime  and  guidance  con¬ 
tractors,  and  visited  and  photographed  equipment 
on  the  VSS  Canberra  (see  cover  photo).  His  article 
begins  on  p  15. 

MEN  WANTED.  With  indu.stry  leaders  forecasting 
more  profits  this  half,  and  even  better  business 
next  year,  the  problem  arises:  How  to  turn  rosy 
promises  into  accounts  receivable? 

Many  electronics  manufacturers  are  looking 
over  their  sales  forces,  beefing  them  up  for  the 
hig  selling  job  ahead. 

Midwestern  Editor  Harris  tells  how  .several 
Chicago  sales  managers  have  attacked  the  problem 
of  looking  over  a  wide  selection  of  sales  engineer¬ 
ing  candidates  without  running  through  a  long 
series  of  exhausting,  time-consuming  personal 
interviews.  His  story  appears  on  p  19. 

Coming  in  Our  September  26  Issue  .  .  • 


Comlnc  in  Our  S«pt«mb«r  26  Usu* 


•  •  • 


•  LoW'Noise  Mavars.  The  principles  of  parametric 
or  reactance  amplification  have  been  well  known 
for  a  Ion?  time,  but  practical  exploitation  of  these 
principles  has  awaited  the  development  of  new 
materials  and  techniques.  Now  the  advent  of 
ferrites,  semiconductor  materials  and  electron- 
beam  devices  makes  possible  wide-band  amplifica¬ 
tion  of  microwave  signals  at  incredibly  low  noise 
figures,  achieved  heretofore  only  with  the  super¬ 
cooled  maser  (Electronics,  p  66,  April  25). 


To  get  the  complete  story  of  this  significant 
development.  Associate  Editor  Weber  visited 
laboratories  and  talked  to  scientists  deeply 
involved  in  mavar  research.  He  saw  eye¬ 
opening  demonstrations  of  mavar  capabili¬ 
ties,  culled  dozens  of  technical  reports  and 
papers.  Next  week  his  article  describes  the 
theory,  operation  and  state  of  the  art  of  this 
latest  extension  of  the  microwave  frontier. 


•  High-Speed  Readout.  Combining  the  Charactron 
.shaped-beam  tube  and  a  Xerographic  dry  printer 
makes  it  possible  to  record  one  million  typewritten 
characters  per  minute,  according  to  J.  T.  McNaney, 
Technical  Director  of  Stromberg-Carlson-San 
Diego. 


In  his  article,  McNaney  shows  how  pulse-code 
data  derived  from  information  sources  such 
as  computers,  data  processors  or  telecom¬ 
munications  networks  can  be  converted  to 
printed  records  in  the  form  of  letters,  charts 
and  graphs. 


•  Converter  Design.  Systematic  design  of  a-c  to  d-c 
converters  using  transistors  is  simplified  in  a 
method  outlined  by  Stanley  Schenkerman  of  Ford 
Instrument  Co. 


Schenkerman  presents  two  nomographs  and  a 
table  to  aid  the  designer  in  the  selection  of 
circuit  parameters.  An  example  of  design  of  a 
1,000-cps  symmetrical  converter  operating 
from  a  30-v  source  and  delivering  120  v  to  a 
200-ohm  load  is  given.  The  technique  is  appli¬ 
cable  to  many  variations  of  the  basic,  two- 
transistor  S3rmmetrical  circuit. 


•  Spectrum  Conservation.  A  nonuniform  scanning 
system  suitable  for  facsimile-type  transmission  re¬ 
sulting  in  more  efficient  utilization  of  channel 
capacity  is  outlined  by  H.  E.  Haynes  and  D.  T. 
Hoger  of  RCA  in  Camden.  In  transmission  of  data 
involving  only  uniform  black  or  white  areas,  a 
scanning  spot  sweeps  at  a  rapid  rate  until  a 
boundary  is  encountered.  The  spot  then  stops  for 
a  precisely  controlled  interval,  then  resumes  the 
fixed  scanning  speed. 


With  this  system  in  a  narrow-band  trans¬ 
mission  channel,  time  reductions  approaching 
10  to  1  for  simpie  images  have  been  achieved. 
This  figure  reduces  to  3  to  1  for  highly  de¬ 
tailed  images. 
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NORTH  IR  207  &  IR  226 

Hermetically  sealed  general  purpose 
and  sensitive  relays  •  high  shock  and 
vibration  resistance  meeting  Mil.  specs. 


NORTH  REED  ARMATURE  RELAY 


Exceeds  critical 
requirements  in 
data  switching 
systems  where 
high  speed,  low 
level  signals  must 
be  handled  with 
minimum  inter¬ 
ference  between 
channels. 


NORTH  "M"  AND  “E”  TYPE  RELAYS 

Telephone  type  dependability  in  minia¬ 
ture  sue  where  space  requirements 
are  criticaL 


North  engineers,  specialists  for  over  75  years 
in  the  design,  production  and  application 
of  relays  and  switch  gear,  can  take  over  your 
control  system  design  problems  and  solve 
them  beyond  your  specifications.  The 
accumulated  know-how  of  three  quarters  of 
a  century  in  this  specialized  field  can  be 
applied  to  help  you  -  in  design,  in 
component  specification,  and  in  complete 
system  manufacture. 


f  In  system  design ...  1 

THERE  IS  A  1 

NORTH  COMPONENT 


THAT  IS  RIGHT 
FOR  EVERY 
APPLICATION 


INDUSTRIAL  DIVISION 

NORTH  ELECTRIC  COMPANY, 

see  SOUTH  maskst  smitr  •  oauon,  Ohio  ^ 


Availabit  In  Canada  throu(h 

Erktaon  Talaphonc  Sales  of  Canada,  Ltd.,  Montreal  8,  P.  Q. 


NORTH  CROSSBAR  SWITCH 

NORTH  FLAT  SPRING  RELAYS 

Time  tested  and  proven  telephone  de 
pendability  for  universal  application. 

• 

P 

The  most  economical  means  of  provid¬ 
ing  maximum  switching  capacity  (in¬ 
puts  to  outputs)  with  relay  reliability. 
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Besides  Testmobiles, 
-fip-  makes 
oscilloscopes,  tool 


-hp-  150A/AR  -  to  10  MC 
Automatic  trigger,  direct- 
reading;  plug-ins  providing 
dual  trace  or  differential  in¬ 
put;  or  high  amplification,  -hp- 
150AR  (rack)  $1,200.  -hp- 
1 50A  (cabinets)  $1 ,1 00. 


•hp-  130B/BR  -  to  300  KC 
1  mv  sensitivity,  similar  X/Y 
amplifiers,  direct  reading,  au¬ 
tomatic  trigger,  X5  magnifier, 
balanced  on  6  most  sensitive 
ranges,  -hp-  130B  (cabinet) 
or  1 30BR  (rack),  $650. 
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No  stoop,  no  squint, 
no  painful  nagging 
backache*  * 


Buy  this  Testmobile  and  tilt 


your  ’scope  so  you  can  read  it! 


-hp-  120A/AR  -  to  200  KC 
Sweeps  1  /isec/cm  to  0.5  sec/ 
cm;  X5  sweep  magnifier,  auto¬ 
matic  trigger,  high  sensitivity 
calibrated  vertical  amplifiers, 
regulated  power  supplies, 
-hp-  1  20AR  (rack  mount,  7'* 
high)  or  1 20A  (cabinet)  $435. 


Data  subject  to  change  with¬ 
out  notice.  Prices  f.o.b.  factory 


over  300  instruments  for  measuring  speed  and  accuracy 


Obsoleting  all  previous  concepts  in  one 
brilliant  breakthrough,  -hp-  engineers 
have  achieved  the  ultimate  device — the 
revolutionary  1 15A  Oscilloscope  Testmo¬ 
bile.  Employing  the  radical  Supermarket 
Cart  principle  (first  described  1906  by 
A.  and  P.)  -hp-  1 15A  actually  tilts  an  os¬ 
cilloscope  so  you  can  read  it,  and  lets  you 
push  it  from  place  to  place!  Scope  may  be 
tilted  up  to  30°  in  7j^°  increments ;  heavy 
chromed  tube  steel  construction  ;  big,  lock¬ 
ing,  rubber-tired  wheels;  removable  bot¬ 
tom  basket ;  size  40"  high  x  23"  wide  x 
29"  deep,  folds  for  shipment  or  storage; 
lightweight,  only  28  lbs.,  $80. 

'with  Ihankt  to  ovr  friends  at  Philco  and  Anotin 


Still  further  probing  the  Unknown,  -hp- 
engineers  achieved  the  -hp-  1 16A  Storage 
Unit  and  117A  Storage  Drawers.  The 
I I6A  is  a  sophisticated  cube  known  as  a 
“box.”  It  holds  up  to  3  plug-in  units  for 
-hp-  150A/AR  ’scopes;  prevents  dust  and 
elbows  in  the  circuitry.  Yours  for  $22.50. 
The  116A  also  holds  up  to  three  117A 
drawers  which  in  turn  hold  tools,  solder, 
components  and  bubble  gum.  -hp-  117A, 
a  modest  $10. 

HEWLETT-PACKARD  COMPANY 

49S9A  Poo*  Mill  Rood  .  Polo  Alto,  Californio.  U.S.A. 
Cabin  "HEWPACK"  .  DAvonporl  5-4491 
PiaM  onginoors  in  ell  principal  aroas 


**Jone8  &  Lamson  Comparators  help  us  make  difficult  inspection 
jobs  easy.  Delicate,  intricately-shaped  parts  are  inspected  speedily 
and  accurately.  Our  savings  in  time  and  money  are  substantial.** 


checking  the  critical  dimensions  •  new  "T”  rail  is  one  of  many  parts 

of  an  armature  commutator  held  to  very  close  tolerances 

Many  manufacturers  of  mass-produced  precision  parts  and  components  face  these 
demanding  inspection  requirements:  —  Speed,  to  keep  pace  with  production; 
Extreme  accuracy,  for  tolerances  as  close  as  .0001";  Flexibility,  because  of  variety 
of  parts,  and  different  types  of  inspections  and  measurements  needed;  Reliability, 
for  sure  quality  control;  Ease  of  operation  and  maintenance,  for  steady  day-in,  day- 
out  performance. 

THE  LIONEL  CORPORATION  is  but  one  of  many,  many  firms  that  have  found 
Jones  &  Lamson  Optical  Comparators  fill  all  these  requirements. 

J&L  Optical  Comparators  are  available  in  a  range  of  13  different  models,  both 
bench  and  pedestal  types.  Write  today  for  our  new  Comparator  Catalog  L05700. 


World’s  oldest  and  largest  builder  of  precision  optical  comparators 


MODEL  PC-14 


JONES  &  LAMSON  MACHINE  COMPANY.  Dept.  710, 539  Clinton  Street  Springfield,  Vermont 
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FINANCIAL  ROUNDUP 


Executive  Salaries 

Average  1 957  pay  boost  for  top 
electronics  executives  was  more 
than  double  general  industry's 

Aver-^ge  pay  of  an  electronics  firm’s  chief  executive 
increased  2.3  percent  in  1957  o\er  1956,  according 
to  latest  available  figures.  ’I'his  hike  was  more  than 
twice  the  average  in  general  industry,  where  typical 
top  executive  compensation  went  up  1 .0  percent. 

These  facts  arc  in  the  recenth  released  annual  sur¬ 
vey  of  top  management  compensation  bv  McKinsev 
&  Co.,  management  consultants.  The  consulting 
firm’s  observations  were  drawn  from  simcv  responses 
by  642  firms  with  sales  ranging  from  $5  million  to 
$7.8  billion.  Included  were  40  electronics  and  diversi¬ 
fied  firms  with  sales  of  $8  million  to  $4.3  billion. 

Not  all  executives  gamed.  'I  wcnty-onc  percent  in 
the  electronics  group  made  less  in  1957  than  in  1956; 
some  34  p)erccnt  received  same  salary,  and  45  per¬ 
cent  won  pay  increases.  In  the  general  industrv  group, 
43  percent  got  increases.  27  percent  took  pav  cuts 
and  30  jjercent  reccised  the  same  salar)'. 

Relatisely  small  increases  in  top  management  pay 


for  both  general  industry  and  electronics  industry 
groups  primarily  reflect  the  impact  of  the  recession 
and  last  Kail’s  cutback  in  military  spending,  says 
McKin.sev  associate  Robert  T.  MacDonald.  Com¬ 
pany  eaniings  for  the  general  mdustiy  group  were 
down  1.4  percent  in  1957.  Karnings  for  electronics 
companies  were  up  12.6  percent. 

’IVpical  electronics  firm  head  makes  slightly  more 
than  the  chief  executive  in  the  all-industry  group. 

Second,  third  and  fourth  ranking  executi,\cs  in  the 
electronics  industix  also  fared  better  than  their 
counterparts  in  general  industry. 

In  our  industr\-,  number  two  executive  was  usually 
paid  79  percent  of  amount  paid  the  chief  executive, 
while  all  industry’s  number-two  exec  normally  got 
69  percent  of  top  man’s  pay,  the  simev  found. 

For  the  number  three  executive,  the  comparison 
was  66  jxirccnt  of  chief  executive’s  salary  for  elec¬ 
tronics  against  57  percent  for  all  industry,  .\nd  the 
number  four  man  in  electronics  got  53  percent  of 
head  man’s  salary  while  all  industry  paid  41  percent. 

Compensation  coxcred  in  the  simcy  also  includes 
bonus  payments,  deferred  salary  com|x:nsation  and 
stock  options.  Kighty-three  picrcent  of  the  electronics'^ 
finns  checked  used  stock  option  plans,  com|Jiired 
to  60  percent  for  all  industry. 


SHARES  and  PRICES 

Stocks  of  nine  electronics  firms 
made  their  bow  as  publicly  traded 
securities  in  the  first  half  of  1958, 
as  against  eight  for  the  similar 
period  a  year  ago,  according  to  re¬ 
cently  issued  tabulations  of  new 


corporate  financing  by  Investment 
Dealers’  Digest. 

Despite  depressed  stock  market 
conditions  in  the  forepart  of  1958, 
the  nine  new  electronics  stocks  were 
well  received.  Underwriters  report 
they  disposed  of  all  shares  which 
had  been  offered  for  sale. 


.\lso,  recent  prices  of  six  of  the 
nine  stocks  exceed  prices  at  which 
they  were  issued.  As  all  stocks  in 
this  group  are  traded  over-the- 
counter,  prices  listtxl  below  are  bid 
prices,  the  figures  at  which  dealers 
reported  they  were  willing  to  pur¬ 
chase  these  securities. 


Price  Underwriting  Fact* 


Firms  which  mode  First 

Number 

.  . 

— 

Primary  Field  of 

Public  Stock  Offering 

of  Shares 

Date  of 

Recent 

Earned  Per 

Activity 

Jan.  1-June  30,  1958 

Issued 

issue 

Date 

Common  Share'  Firm 

Fee-% 

Avionics  Corp.  of  Amer., ' 
April  23 

99,125 

3  OO 

3  00 

0  47  (yearl '  M.D.  Blauner 

15  0 

electronic  test  equip¬ 
ment 

California  Magnetic  Con¬ 
trol,  Class  A,  June  25 

110,000 

2  00 

3  75 

0  07  (7  mos.l*  Holton,  Hull 

15  0 

electroacoustics 

Columbus  Electronics, 

Jon.  7 

110,000 

2  50 

3  125 

0  20  (9  mos.)*  M.B.  Burnside 

18.0’ 

general  electronic 
contracting 

Cosmos,  Industries, 

June  25 

210,000 

2  50 

2  50 

0  04  (8  mos.) '  Netherlands- 
J.A.  Winston 

18  0 

navigational  test 
equipment 

Elsin  Electronics,  June  9 

340,562 

0  875 

1  00 

0  01  (6  mos.)’  Lee  &  Co. 

13  125* 

microwave  compon¬ 
ents 

J-V-M  Microwave, 

Jan.  20 

96,500 

3  00 

2.00 

0  1 1  (5  mos.)  ’  Aetna  Secs- 
Heller 

15  0 

microwave  compon¬ 
ents 

D.S.  Kennedy  &  Co., 

April  9 

100,000 

14  50 

24  00 

1.21  (year)’  W.C.  Langley 

7.1 

antennas 

Technology  Instrument, 
June  16 

260,000“ 

9  50 

8.875 

1.01  (year)'  S.D.  Fuller 

10  3 

precision  poten¬ 
tiometers 

Termey  Engineering, 

Feb.  25 

99,333 

3  00 

6  25 

0 . 36  (year) '  M.D.  Blauner 

15  0 

environmentol  test 
chambers 

'Formerly  JowiI  Electronics  -plus  option  to  buy  1,000  shs  ^  lOy  each  ’not  including  new  stock  issues  'ended 
Dec.  ’ended  May  'ended  Oct.  ’ended  Jon.  "plus  option  to  buy  18,000  shs  10^  each  'About  55,000 
shores  sold  for  company  and  205,000  for  selling  stockholders 
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NOW..  CLEVITE  brings  you: 


•Available  now  in  the  proposed  JETEC  pow* 
^  r  transistor  package,  n«w  CUvit*  germanium  PNP 
liigh  power  tronsistors  introduce  new  design  concepts  into 
^switching,  power  conversion,  voltage  regulation  and  similar 
high-  current  applications. 

fACTS  TO  RCMEMBiR 

*  MW  numbart;  CTF  1SI1,  tSI2,  1513,  1514 

*  Tatlad  !•  •limincrt*  trantlant  velfoe*  braahdown 

*  Currant  (oin:  60-120  at  5  ome*;  50  frt  10  amp« 

*  Cailartar  ta  boM  braobdown  valtoea:  40,  60,  >0,  100  v 

*  13  ompt  iwitching 
O  Darign;  ring  amittar 

0  Stondord  porkoga:  plug  in,  diomand  autlina,  harmatic  taol 

*  Tharmol  ratittanca:  lat*  than  1  *  C/wan 
O  Cantrallad  bata  ronga:  2:1  ert  5  amps 


Tachnical  Data 

CTP  .  1511,  CTP  -  1512,  CTt  -  1513,  CTP  - 1514 
Absofuta  Maximum  Rotingi 
Callactar  Cwrrant  =  13  aaipt 
Jundia*  Tamparotwra  =  90°  C 

Talal  rawar  Diuipatiaa  9  70*  Maantinf  Sow  Tamp.  =  20  watts 
lUCTKICAL  CHARACneiSTICS  9  25*  C 


Int 
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SioM 
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ClftSU 
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MV 
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vtiapHwR 

KM -IS  04 

ncM 

(at) 

Mai 

Md 

Md 

CaasetaMEoma 

VSEwSV 

nets 

n» 

■  V 

NV 

nr 

►laasas  tsWus 

K- IMS  04 

Mai 

Mai 

Md 

Md 

KCoiWSib 

K»U4 

m 

M-l« 

is-ia 

«-» 
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uv 
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Inn) 
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K-IU4 
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UnM 

Unias 

act 

va-  -uv 

Md 

Md 

Md 

Odd 

LEVITE 

ISTOR  PRODUCTS 


St.,  Walthom  54,  Mass.  TWinbrook  4-9330 


A  DIVISION  OF 


C^SS5S!^5S0 


OTHER  CLEVITE  DIVISIONS:  Cla«aiond  Crophita 

Sronza  *  Brush  Instrumants  *  Clavita  Elactranic  Compo- 
nants  *  Clavita  Harris  Froducts  *  Clavita  ltd  *  Clavita 
Ordnanca  *  Clavita  Rasaorch  Canlar  *  Intarmatali  C.m.b.H. 
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MERGERS,  ACQUISITIONS  and  FINANCE 


•  Daystroni,  Inc.,  di\  crsificd  elec¬ 
tronics  manufacturer  of  Murrav 
Hill,  N.  J.,  buys  the  business  and 
assets  of  Industrial  Gauges,  'Fea- 
neck.  N.  J.,  for  an  undisclosed  cash 
sum.  Purchase  also  includes  re¬ 
lated  patents  owned  by  Charles  B. 
/immer,  IG  president.  The 
"Feaneck  firm  makes  noncontact 
electronic  gages  which  use  X-rays, 
infrared  and  sisible  light  to  deter¬ 
mine  densih',  width,  diameter  and 
other  characteristics  of  materials. 
Its  gages  arc  used  in  the  steel,  non- 
ferrous  metals,  chemical,  petroleum, 
rubber  and  f(H)d  industries.  No 
changes  arc  planned  in  manage¬ 
ment  or  personnel  of  acquired  firm 
which  will  become  the  Industrial 
Gauges  Department  of  Daystrom- 
Weston  Divisions. 

•  Solar  Aircraft,  San  Diego, 
Calif.,  purchases  Electronic  Systems 
Developnient,  Ventura,  Calif.  Pur¬ 
chase  price  was  not  disclosed.  Abili¬ 
ties  of  ESD's  engineering  staff  are 
expected  to  be  of  value  to  Solar  in 
the  desclopment  of  complex  com¬ 


ponents  and  systems,  comments 
Herbert  Kunzcl,  Solar  president. 
Wntura  firm  will  be  operated  as  a 
subsidiary  of  Solar  and  under  pres¬ 
ent  management. 

•  Regan  Industries,  San  Bruno, 
Calif.,  buys  the  Don-Lan  Elec¬ 
tronics  Co.  of  Santa  Monica,  Calif., 
for  S2  50,000.  Don-Liin  makes 
microwase  assemblies  and  guided 
missile  components.  It  will  be  op¬ 
erated  as  a  Regan  division.  Pur¬ 
pose  of  the  inose  by  Regan  was  to 
further  extend  its  activities  in  the 
electronics  field.  Another  Regan 
subsidiary,  R/S  Electronics,  pro¬ 
duces  amplifier-receiver  systems  for 
use  in  missiles,  radar  systems  and 
aircraft. 

•  Magnetic  Amplifiers  of  New 
York  City  reports  earnings  for  the 
six  months  ended  June  BO  were 
more  than  100  percent  greater 
than  first  half  earnings  in  1957. 
Firm  earned  $47,956  on  sales  of 
$966,812  in  the  1958  period,  which 
compares  with  earnings  of  $25,052 


on  sales  of  $746,757  in  the  Siune 
period  of  1957, 

•  fctronic  Industries  of  Phila., 

Pa.,  maker  of  special  and  general 
purpose  precision  electronic  test  i 
instruments,  lists  common  stock 
on  the  American  Stock  Kxchage. 
Stock  was  recently  traded  on  ASK 

at  $6.75  pcT  share.  F’irst  public 
offering  of  stock  was  made  two 
months  ago  at  $5.75  per  share. 
Mortimer  B.  Burnside  &'  Co.  and 
Charles  Plohn,  both  of  New  Yor’ 
City,  were  the  underwTiters.  Ji 

•  Fisher  &  Porter,  1  latboro.  Pa..  ^ 
manufacturer  of  electrical  and  elec¬ 
tronic  industrial  controls,  plans  to 
make  Nos  ,  50  dix  idend  payment  in  ' 
stock  instead  of  cash.  Decision 
was  made  to  eonserxe  earnings 
for  tooling  and  production  of  new 
products.  Net  profit  for  year  ended 
April  50,  1958,  was  $.51  p<T  sharrt 

It  was  $1.62  |x-r  share  for  the 
previous  year.  Howexer,  firm  re- 
pmts  substantial  improxement  m  j 
first  quarter  earnings.  j 


FIGURES  OF  THE  WEEK 


LATEST  MONTHLY  FIGURES 


RECEIVER  PRODUCTION  EMPLOYMENT  AND  EARNINGS 


(Source:  EIA) 

Aup.  29,  '58 

Aug.  22,  '58 

Aug.  30,  '57 

(Source:  Bur.  Labor  Statistics) 

June,  '58 

May,  '58 

June,  '57  8 

Television  sets,  total  . 

134,921 

130,556 

199,954 

Prod,  workers,  comm,  equip. 

339,300 

336,100 

394,200 

Radio  sets,  total  . 

293,771 

286,656 

287,190 

Av.  wkly.  earnings,  comm. 

582  78 

580.96 

S79.59 

Auto  sets  . 

. . .  68,928 

80,971 

83,443 

Av.  wkly.  earnings,  radio 

S82.21 

579.98 

$76  97 

Av.  wkly.  hours,  comm. 

39.8 

39.3 

40.4 

STOCK  PRICE  AVERAGES 

Av.  wkly.  hours,  radio  .... 

40.1 

39.4 

40.3 

(Source:  Standard  &  Poor's) 

Sept.  3,  '58 

Aug.  27,  '58 

Sept.  4,  '57 

TRANSISTOR  SALES 

Radio-tv  &  electronics  .... 

. . .  54.62 

53.29 

46.50 

Radio  broadcasters . 

...  67.86 

67.44 

59.91 

(Source;  EIA) 

June,  '58 

May,  '58 

June,  '57 

Unit  sales  . 

3,558,094 

2,999,198 

2,245,000 

Value . 

58,232,343 

$7,250,824 

$6,121,000 

FIGURES  OF  THE  YEAR 

Totals  for  Erst  six  months 

TUBE  SALES 

1958 

1957 

Percent  Change 

Receiving  tube  sales  . 

190,406,000 

221,175,000 

—13.9 

(Source:  EIA) 

June,  '58 

May,  '58 

June,  '57 

Transistor  production  . 

18,452,324 

11,199,000 

4-64.5 

Receiving  tubes,  units  . 

36,270,000 

36,540,000 

35,328,000 

Cathode-ray  tube  saies  . 

3,689,587 

4,814,659 

—23  4 

Receiving  tubes,  value . 

531,445,000 

531,406,000 

531,314,000 

Television  set  production  .... 

2,167,930 

2,722,139 

—  20  4 

Picture  tubes,  units  . 

725,846 

560,559 

1,104,013 

Radio  set  production  . 

4,961,293 

7,187,294 

—  31.0 

Picture  tubes,  value  . 

514,203,381 

511,237,147 

519,981,319 
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beneficial  occupancy 

^  '  I  •  '  .  'V  •  • 

-  ^  -  "i 

of  test  sites  ..i.  I?  rux  g1  e  ticient 

missile  development 


/r 


I 


AND  ONTIME  ACTIVATION  OF 

TEST  SITES  IS  THE  PRINCIPAL  PRODUCT 


L 


or  PA?  S  SYSTEMS'  ENGINEERING 

The  enornfious  benefits  tn  terms  of  economy 

and  adherence  to  schedule  that  result  from  on-time 

availability  of  test  and  launch  sites  are 

well  understood  by  all  missile  developers.  Almost 

as  well  unonn  is  the  tact  that  every  site  fOr 

the  Atlas  missile  program  has  been  completed  ^ 

on  or  ahead  of  schedule  ^ 

PAP's  vital  tasks  in  this  accomplishment  have 
included  design,  manufacture,  and  installation  of 
alt  electronic  cable;  installation  of  instrumentation, 
controls,  consoles,  and  accessories,  and  checkout 
and  validation  of  the  complete  electronic  complex. 

PAP  has  demonstrated  its  ability  to  modify  test  ' 
standi  in  support  of  missile  design  changes  m'less 
time,  at  lower  cost -therefore  PAP  can  ' 
best  support  your  firing  schedule. 

Tor  a  complete  report  on  PAP’s  performance 
on  the  Atlas  program,  or  for  a  prompt  proposal 
on  the  services  that  can  br)  supplied  on  other 
missive  programs,  addresjj  Arthur  P.  Tacob, 
Executive  Vife  President  I  l 


i 


‘  T 

‘  MISSILE  SYSTEMS  ENGINEERS: 

2  the  exciting  services  which  PAP  provides 
can  make  an  exciting  career  for  you. 

Send  your  resume  today. 


Announcing  the  forrriation  of  SPACE  ELECTRONICS  CORPORATION,  an  affiliate  of  Pacific  Automation  Products.  Inc.  to  engage  in 
development  of  Space  and  Base  Electronic  equipment  •  Dr.  J.  C.  Fletcher,  President  •  F.  W,  Lehan,  Vice-President  •  1200  Air  Way,  Glendale  1,  Calif. 


PUREST  WATER 
AUTOMATICALLY 


Barnstead  Still 
is  SELF-STARTING 
SELF-STOPPING  I 

SELF-FLUSHING  | 

It’s  the  most  reliable,  efficient,  and 
completely  automatic  method  of  pro¬ 
ducing  distilled  water  ...  no  human 
attention  needed.  Self-Starting,  Self- 
Stopping,  and  Self-Flushing  controls 
automatically  guarantee  a  steady  sup-  j 
ply  of  distilled  water  of  the  highest 
purity.  Catalog  “G”  provides  complete 
description. 

BARNSTEAD 

AUTOMATIC  PURITY 
«  CONTROL 

The  Barnstead  Puromatic  Controller 
automatically  each  drop  of  dis¬ 

tillate  from  the  Still  and  permits  only 
distilled  water  of  a  predetermined 
purity  to  enter  the  storage  tank. 
Another  Barnstead  exclusive  feature. 

Write  for 

PURE  WATER  CATALOGS 

□  Catalog  “G” 

Barnstead  Water  Still 

□  Catalog  127-A  i 

Barnstead  Demineralizers  I 

■larnsiead 

STILL  &  STERIUZER  CO.  lac 

•OSTON  NtW  YORK  CIEVEUND 

JRaiaica  KlnfsbrMgt  ACadtmi 

4- 3100  0-1 SS7  C-M22 

CHICA60  PMIUDELRNIA  lOS  AN6EIES 

MUIbirry  LOcust  RYmi 

5- Olio  S-17M  1-0M3 

JOHNSON  CITY  SAN  FRANCISCO  CHAHANOOCA 

3113  TEmpItbar  0-SS03 

3S3t1 

84  Lanesville  Terrace,  Boston  31,  Mass. 

f/RSr  IN  PURE  WATER  SINCE  1878 
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WASHINGTON  OUTLOOK 

The  Pentagon  is  starting  the  most  critical  appraisal  of  military  ptmluction 
and  development  to  be  made  since  the  end  of  the  Koretm  W^ar.  Goal  of  this 
appraisal  is  economy.  It  ties  m  with  preparation  of  the  fiscal  lOfiO  military 
budget  to  be  submitted  to  Congress  in  January  .  At  stake  is  the  future  of  all 
major  electronics  programs. 

Although  almost  all  defense  budget  preparations  during  the  Kisenhower 
administration  have  been  conducted  with  emphasis  on  economy,  the  current 
appraisal  is  the  most  significant  to  date.  It  comes  when  the  adequacy  of  U.  S. 
military  preparedness  is  being  questioned  by  critics  in  industry,  scienc:  and 
politics.  The  questioning  is  underscored  by  Sosiet  successes  in  space,  and 
critical  political  and  military  situations  in  the  Middle  Fast  and  the  Formosa 
Straits. 

But  this  current  military  appraisal  is  being  made  while  the  administration 
is  in  the  middle  of  a  drive  to  reduce  government  expenditures,  trim  the 
federal  budget  deficit  and  thus  combat  inflation. 

ITie  administration  is  in  a  dilemma.  It  must  weigh  economic  demands 
against  military  requirements.  Right  now,  the  Pentagon’s  policy  is  to  contain 
the  rate  of  spiending  this  year  and  to  hold  outlays  next  year  to  a  reasonable 
increase  (Electronics,  p  12,  Sept.  12), 

•  Here’s  a  summary  of  electronics  programs  under  study  and  the  iKst 
guess  on  what  will  happen  in  each  case: 

Air  defense  missiles.  Production  schedules  for  both  the  .Army’s  Nike- 
Hercules  missile,  range  75  to  100  miles  (Western  Electric  is  guidance 
contractor),  and  the  Air  Force’s  200-milc  Bomarc  (Westinghonse)  will 
be  trimmed  well  below-  initial  plans. 

Polaris  IRBM  submarines.  The  Navy  has  already  put  almost  SET 
billion  into  five  IRBM-armed  atomic-powered  subs;  North  .\merican’s 
Autonetics  Division  inertial-guidance  system  has  recently  Itcch  adopted 
for  the  subs.  GE  is  guidance  contractor  for  the  Polaris  missile.  Gon- 
gress  voted  funds  for  four  more  vessels  and  stcpjx:d  np  missile  output. 
ITie  Navy  may  seek  still  more  money  next  year.  T  he  Pentagon,  how¬ 
ever,  will  not  go  beyond  the  present  schedule  until  the  system 
has  been  more  thoroughly  tc-sted.  hirst  test  firing  comes  early  next 
year;  important  engineering  changes  are  in  the  works  for  the  subs. 

IRBM’s.  Production  of  both  the  .\ir  Force  T  hor  (AG  Sparkplug)  and 
the  Army  Jupiter  (Ford  Instrument)  is  still  underway  at  an  extra  pro¬ 
duction  cost  of  at  least  $100  million  monthly.  T  entative  plans  are  for 
three  Jupiter  squadrons  and  seven  T  hor  units.  T’he  decision  to  wash 
out  one  of  the  projects  will  be  made  shortly  .  T  hor’s  production  rate 
is  now  double  Jupiter’s. 

ICBM’s.  Atlas  w-ill  continue  on  a  full-S]K’cd  basis  (GE  and  Burroughs 
are  guidance  contractors)  with  the  Anna  gear  designed  for  the  later 
T  itan  missile  now  being  incorporated  into  .^tlas.  Titan  won’t  be 
pushed  as  fast. 

B-52  bombers,  'llie  Air  Force  pleads  for  a  thirteenth  wing.  Produc¬ 
tion  is  now  scheduled  into  earlv  1%1,  bringing  total  planes  ordered  to 
642.  Odds  are  against  additional  production. 

Army  ground  communications.  Tire  Army  seeks  greater  funds  than 
last  year’s  $200  million  program,  is  unlikely  to  get  them. 
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"Paraballoon”  antmnna  folds  up,  films  to  tho  fight. 
It's  magnmsium  light. 

'l  ake  a  high-powered  radar  installation,  and  design  it  with 
so  it  can  be  assembled  and  disassembled  easily, 
ami  toted  around  from  place  to  place. 

I  li  it  s  just  what  Westinghouse  did  when  it  developed  the 
"Paiahallom  ”  antenna  for  the  Air  Force.  This  highly  mobile 
r  id.ir  unit  weighs  jast  1,730  lbs.  compared  to  10,000  lbs. 
lor  its  comparable  heavy  metal  counterpart.  It  can  be  taken 
apart  by  its  crew  in  minutes,  packed  in  200-lb.  containers, 
aiililtcd  to  a  new  location  and  put  into  action  immediately. 


Wondering  why  the  “Paraballoon"  antenna  can  do  such  a 
big  job,  yet  weigh  so  little?  The  unit  is  constructed  almost 
entirely  of  lightweight,  rugged  magnesium  alloy.  The  re¬ 
flector  platform  is  magnesium  sheet  and  extruded  channels. 
The  turning  tube  is  a  magnesium  sand  casting  and  the 
tripod  is  welded  magnesium  tubing.  The  radar  reflector  is 
a  fully  deflatable  fiber  glass  balloon. 

The  “Paraballoon”  antenna  is  one  of  the  many  examples  of 
how  the  high  strength-to-weight  ratio  of  magnesium  pays 
off  in  terms  of  saved  weight  in  electronic  equipment.  For 
more  information  on  magnesium  in  electronics  contact  the 
nearest  Dow  Sales  Office  or  write  to  the  dow  chemical 
COMPANY,  Midland,  Michigan,  Department  MA  1416N-1. 


YOU  CAN  DEPEND  ON 
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Have  Radar^WIII  Travel 


GERMANIUM 

PNP 

TRANSISTORS 


For  Standard  Needs 
For  Special  Needs 
.,For  Every  Need 


1  i  EXECUTIVES  IN  THE  NEWS 


!  I  !  BIA  TO-9 

Ovtiin*  pacfcog*  u«*d  for  all  Tung- 
Sol  madiufn  power  and  high>fre- 
quency  trantbton. 


-  I  BIA  TO>3 
Outline  package  uted  for  all  Tung- 
Sol  high  power  transistors. 


A  complete  range  of  Tung-Sol  types 
ore  immediately  available  in  volume. 
Also,  Tung-Sol  stonds  ready  to  match 
special  requests  with  exactly  the  tran¬ 
sistor  wanted.  Every  Tung-Sol  tran¬ 
sistor-standard  or  tailor-made  — 
embodies  design  and  construction 
features  that  assure  consistent 
efficierscy  over  full-value  operating 
life.  For  instaiKe; 

•  Industry  stondcnd  packages 
widen  flexibility,  ease  mount¬ 
ing  problems. 

•  High  gain  factor. 

•  Excellent  heat  dissipation 

•  Strong  resistance  to  shock  and 
vibrcrtion,  contamination  and 
tomperoture. 

•  Eloctrical  stability  throughout 
life. 

High  quality  over  a  complete  line 
makes  standardizing  on  Tung-Sol 
tramistors  good  policy.  Review  your 
trai»istor  needsi  Then  for  full  data, 
write:  Semiconductor  Division,  Tung- 
Sol  Bectric  Inc,  Newark  4,  N.  J. 


^TUNG-SOL 


Saltt  OIVkM:  AMoMo,  Co.;  CotumbiHs  0|iio; 
Cifbror  City*  Coif.;  DoHoi,  Toxot;  Colo.; 

Dofroif,  MiA;  kviiigtoo,  K  J.;  Molro>o  Pork,  NL; 
NowoHw  N.  A;  Soottlo«  Woali.;  Cofu  Toronto,  Out* 
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Fisk:  Yankee  at  the  summit 

UK.kD  of  the  U.  S.  delegation  to  the  recent  Gene\  a  technical  conference 
on  methods  of  policing  a  ban  on  nuclear  tests  was  James  Brown  h’lsk, 
executive  vice  president  of  Bell  'lelephone  L,aboratories.  'I'hat  any¬ 
thing  eonstructive  came  out  of  this  “scientific  summit”  conference 
was  due  in  large  measure  to  Fisk’s  patience,  unfailing  courtesy,  and 
well-founded  understanding  of  both  electronics  and  the  unclear  tccli- 
nology. 

Fisk  is  a  typical  New  Knglander:  he’s  lean  and  quiet,  almost  irritat¬ 
ingly  tolerant  of  other  people’s  views,  lie  possesses— and  uses— the 
characteristically  dry.  incisive  humor.  Born  close  to  the  soil  in  W  est 
W'arwick,  R.  I.,  on  Aug.  30,  1910,  he  still  retains  a  deep  lose  for  green 
growing  Hiings. 

llis  early  career  was  largely  scholastic.  He  tcKik  his  B..S.  at  MI  T  in 
1932,  became  a  Proctor  traveling  fellow  at  'I’rinitv  College.  Canibiidgc, 
for  two  years,  then  returned  to  MI  T  as  a  teaching  fellow  to  take  his 
Ph.D.  From  1936  to  1938  he  was  a  junior  fellow  in  Harvard’s  Society 
of  Fellows.  T  he  following  year,  after  a  brief  tour  as  assiK'iate  professor 
of  physics  at  North  Carolina,  he  decided  to  tr\  his  wings  in  industry, 
went  to  Bell  I.abs. 

During  the  war  he  headed  the  magnetron  development  group  at  the 
Labs,  later  took  charge  of  electronics  and  solid-state  research.  In  PH6, 
he  became  the  Atomic  Fncrgy  Conimission’s  first  director  of  research, 
rctiiriicd  to  Mother  Bell  in  1949  to  take  charge  of  all  research  in  the 
physical  sciences.  He  became  research  v-p  in  1934.  took  over  his 
present  responsibilitv  a  year  later. 

He  now  serves  as  one  of  two  deputies  to  Presidential  Science  Xdvisor 
J.  R.  Killian,  is  still  a  member  of  .\FC’s  general  advisors  connnittcc. 
The  small  fragments  of  time  left  over  he  invests  in  Ins  home  and 
family.  He  married  a  Mas.sachnsctts  girl  in  1938.  has  three  sons.  He 
likes  to  work  on  his  New  Jersey  farm;  he  feels  that  farm  work  gives 
him  a  respite  from  arduous  .scientific  concentration,  helps  him  maintain 
his  equilibrium  and'  sense  of  proportion. 


COMMENT 

Profit  and  Property 

k  It’s  good  to  see  that  the  Justice 
Vcp.irtinciit  is  going  into  action 


on  Ix-lialf  of  defense  contractors 
hit  bv  state  and  Iwal  tax  suits 
(W^ashington  Outlook,  p  8,  .\ng. 
22).  State  and  liKal  authorities 
all  too  frequently  look  on  indnstrs’ 
as  a  source  of  easv  inonev,  and 
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Precision  Components... another  Kearfott  capability. 


the  Supreme  Court’s  ruling  (that 
property  owned  by  the  Federal 
government  and  used  by  private 
eompanies  for  profit  is  not  immune 
from  local  taxes)  did  nothing  to 
ease  the  situation. 

N.  K.  Adams 

Kikminciiam,  Ai.a. 


Martian  CMironick 

Has  your  pr(M)freader  signed  a 
statement  of  loyalty  to  the  United 
States  government?  If  not,  he 
might  l>c  a  Martian  spv. 

The  Sth  line  in  the  item  “Use 
of  \uclcar  Radiation  .  .  (Kngi- 
neering  Report,  p  20,  .\ug.  22) 
was  most  unclear.  It  could  pass 
for  some  form  of  code,  communi¬ 
cating  classified  ideas  on  unclear 
energs  to  the  Hying  saucers. 

I  ranslatum.  please. 

R.  I.,  ClIAMHKRI.AIN 
Si  Ai  iii,.  Wash. 


Shock,  vibration,  and  high-temperature 
problem*  have  been  solved  in  Kearfott 
Precision  Synchros,  Servomotors,  and 
Motor-Generators.  Widely  used  in 
missile*  and  high-performance  aircraft, 
they  withstand  shock  of  up  to  50-G* 
and  still  provide  consistent  performance. 

200°C  temperature  and  2000-cps 
vibration  are  taken  in  stride  by  these 
precision  components.  In  addition  to 
their  environmental  capabilities,  small 
size,  light  weight,  and  corrosion  resist¬ 
ance,  Kearfott  components  provide 
unmatched  accuracy. 

Synchros:  available  in  sizes 
25  through  8,  with  errors  as 
low  as  20  seconds. 
Servomotors:  available  in 
sizes  18  through  8.  Wound 
for  transistorized  amplifiers. 
Motor-Generators:  available 
in  sizes  15  through  8,  linearity 
0.01%. 

Write  today  for  detailed  technical 
literature. 


The  offending  sentence  reads: 

.  .  which  is  eondneting  a 
techni-tions  of  high-leselhr  hrd 
lird  hrd  hrd  hrd  rdihiini-eal  high- 
level  radiation  .  .  .” 

The  Martian  consul  in  New 
I'ork  tells  ns  that  it  was  received 
in  the  flying  sancers  in  its  correct 
fonn,  viz.: 

“.  .  .  which  is  conducting  a  tech¬ 
nical  and  manageinent  study  of 
industrial  applications  of  high- 
level  radiation  .  .  .” 


In  connection  with  the  account 
“Naw  I'clecusts  From  82,000  ft” 
(p  8,  Aug.  I  S),  it  could  Ik  inferred 
that  the  role  of  the  Naval  Air 
l')c\clopmcnt  Center  at  Johnsville, 
Pa.,  was  limited  to  the  modification 
of  a  standard  radar  set.  .Actually, 
the  equipment  used  was  a  radar 
relay  transmitter  which  had  origi¬ 
nally  iKcn  des eloped  at  this  Center. 
'I'lie  iiKKlification  made  for  balloon 
o|K'ration  was  limited  to  supplving 
the  primars’  power  from  the  asail- 
ablc  balloon  source. 

I’hc  |KTsonnel  at  this  Center 
are  proud  of  their  deselopment 
of  the  complete  transmitter. 

Hknry  Sih  kr 

U.  S.  \avai.  Air  nKvri.oPMKNi 
Centkr 

)oiiNsvii.i.K,  Pa. 


Enfin*  €  rsf  KeatfoU  off  tit  cholUnging 
opportuniliet  in  odoanetd  componrnf  and 
jpstem  dtotlopmtnl. 


eartott 


KBANPOTT  COMPANY,  INC.,  LITTLB  PALLS,  N.  J. 

A  Svbtidiwy  of  Conorol  frocition  Equipmont  Corporation 
Solot  and  Enginoorinq  ORkoi:  I37S  Main  Avo.,  Clifton.  N.  J. 

MMwott  OfKco:  23  W.  Colondar  Avo.,  la  Crortgo.  III.  South  Control  OfRco:  A3II  Oonton  Driy*,  Oollos,  Toxot 
Wotl  Coott  Offko:  3S3  N.  Vinodo  Avonuo,  fatodono,  Calif. 
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EVELOPED  and  manufactured  by  Kennedy,  this  40-footer  is  being 
used  extensively  by  the  CAA  for  air  traffic  control. 

Ruggedness  and  reliability  are  two  important  reasons.  It  oper¬ 
ates  in  winds  to  80  knots  with  no  ice,  or  to  40  knots  if  loaded  with  ice 
to  7  lbs.  per  square  foot.  When  not  operating  it  withstands  110-knot 
winds  with  no  ice  or  90-knot  winds  with  7  lbs.  per  square  foot  of  ice. 

Each  of  the  7  aluminum  sections  is  interchangeable  with  corre¬ 
sponding  sections  of  the  same  model.  Weight  of  the  sections  is 
light  enough  to  be  easily  handled  during  erection.  Total  weight  is  just 
over  1000  lbs. 


( 


ANTSNNA  BQUIPMBNT 

>  D.  S.  KENNEDY  A  CO. 

Rout*  3A,  Coh*s**t,  Mas*.  EV*rgr**n  3-1200 


West  Coast  Affiliate . . . 

SATELLITE-KENNCDY.  INC.  •*  CALIFORNIA 

Rancho  Laguna  Seca,  MontereySalinas  Highway, 

P.O.  Box  1711,  Monterey,  Calijornia  -  FRantlar  I-24U 


electronics 

business  issue 
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Nike  Hercules  starts  moving  in  to  launching  sites  this  month  as  .  .  . 


Interceptor  Missile  Pile  Grows 

A  multibiliion  dollar  market  for  electronic  missile  gear  lies  in  goal 
of  a  60-percent  missile  and  40-percent  manned-interceptor  air  de¬ 
fense  force  by  the  mid-1960's  for  North  American  Air  Defense 


Tmk  growing  famii.y  of  surfacc-to-air  guided  mis¬ 
siles.  operated  by  the  Army,  Navy,  Marines  and 
Air  Force,  for  land  and  fleet  defense,  will  bring  in 
over  a  billion  dollars  to  our  industiy  in  fiscal  1959. 

Anny  has  requested  authority  to  obligate  $450 
million  during  1959  for  the  airborne  portion  of  its 
four  surfacc-tivair  antiaircraft  missile  systems:  Nike 
Ajax,  Nike  Hercules,  Hawk  and  'I'alos.  Actual  ex¬ 
penditure,  however,  will  far  surpass  this.  For  Nike 
Ajax  and  Nike  Ilerciik's  alone,  t*stiniated  payments 
during  1959  on  contracts  placed  in  previous  years 
will  amount  to  $477.2  million,  and  in  1960  pav* 
ments  on  these  same  pre-1959  contracts  will  take 
$66.8  niillion.  Continual  obligations  of  new  monies 
out  of  the  $450  million  for  the  cunent  fiscal  year 
will  keep  overall  expenditure  figures  rising. 

Frc-1959  contracts  for  Hawk  to  be  paid  off  in 
1959  amount  to  $55.6  million.  In  1960,  $1  million 
will  still  l>c  due.  Ground  equipment  for  Hawk, 


contracted  before  1959,  will  require  $15.8  million 
in  p;iymcnts  this  fiscal  year,  and  $5.9  million  in  1960. 

Total  already  spent  for  radio  command  guidance 
systems  and  other  electronic  gear  for  more  than  100 
Anny  Nike  launching  sites  has  not  been  released 
by  the  Pentagon.  F.quipment  at  each  site  includes 
three  radars,  a  computer,  automatic  plotting  boards, 
12  launchers,  test  and  checkout  gear.  .\11  sites  arc 
currently  being  equipped  with  more  powerful  radar 
to  handle  the  longcr-range  Hercules.  Stockpiling  of 
Hercules  begins  this  month. 

Navy  is  anthori/cd  to  obligate  $571,914,000  in 
fiscal  1959  for  airborne  portion  of  Bumblebee  family 
of  missile  systems:  Talos,  I'crrier  and  Tartar. 

Though  Navy  will  not  release  figures  for  shipboard 
gear,  the  amount  probably  exceeds  that  of  the  actual 
missiles. 

SpcriA  Gyroscope  alone  has  announced  $156.8 
million  in  contracts  over  the  past  12  months  for  ship- 
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board  guidance  for  the  Terrier  and  Talos  missiles. 

US.\F'’s  Bomarcs,  A  and  B,  will  get  $814,600,000 
in  procurement  appropriations  for  missiles  and 
ground  support  equipment  for  fiscal  year  1959. 
US.\F  says  probably  only  $730  million  will  be  obli¬ 
gated  during  the  year.  .\pprQpriations  for  the  14 
planned  launching  sites  will  be  separate. 

Of  particular  interest  to  the  electronics  industry 
—both  from  the  standpoint  of  sales  and  technical 
achievement— is  guidance.  I’he  variety  of  guidance 
systems  being  used  has  almost  kept  |iacc  with  the 
number  of  missile  models.  Seven  system  combina¬ 
tions  arc  now  employed  in  10  missiles  (see  chart). 

Beam  rider  uses  three  ground  radars;  one  to  ac¬ 
quire  the  target  and  pass  it  on  to  a  second,  narrow- 
beam  radar  for  tracking,  and  a  third  to  guide  the 
missile  on  an  intercept  course  to  the  target. 

Beam  rider  has  several  disadvantages:  accuracy  de¬ 
creases  with  range;  range  is  limited  by  the  radar  hori¬ 
zon;  ground  station  must  always  base  direct  line  of 
sight  to  the  target;  and  if  more  than  one  target  is 
handled,  multiple  radars  must  be  used.  However, 
more  than  one  missile  can  ride  a  beam  to  one  target. 

4'hree  missiles  use  the  beam  rider  technique: 

Navy’s  Terrier  (cover  photo)  relies  on  beam  rider 
all  the  way  to  the  target.  Results.  Navv  reports,  are 
highly  satisfactory.  Naxy’s  Talos  rides  to  the  target 
area  by  beam  then  switches  on  its  own  radar  trans¬ 
mitter  to  home  in  on  the  signal  echos  received  from 
the  target.  Army’s  Talos— only  one  prototype  of 
this  land-based  version  exists- starts  on  a  beam, 
homes  in  via  a  semiactivc  radar  homing  technique. 

(As  in  active  radar  homing,  a  receiver  in  the  mis¬ 
sile  homes  in  on  echos  received  from  the  target.  The 
difference  between  active  and  semiactivc  homing  lies 
in  the  source  of  target  illumination,  .\ctive  systems 
carrx’  their  own  radar  transmitter.  Semiactivc  sys¬ 
tems  rely  on  ground  radar  to  keep  the  target  covered.) 

Radio  command  uses  three  ground  radars:  One 


acquires  the  target  and  passes  it  on  to  a  tracking 
radar.  \  tlijrd  radar  tracks  the  missile.  Data  from 
both  tracking  radars  are  fed  to  a  computer  which 
solves  an  intercept  problem.  Steering  instructions 
are  sent  to  the  missile  by  communic*ations  link. 

Airborne  gear  is  relatively  simple:  a  receiver  actu¬ 
ates  servo  systems  that  drive  missile  controls. 

Five  interceptor  missiles  use  radio  command: 

Marines’  I'errier,  .\rmy’s  Nike  .\jax  and  Hercules 
are  guided  solely  by  radio  command.  US.\l'”s  Bo 
marc  A  and  B  get  to  the  target  area  by  the  SAC'.F 
radio  command.  Both  home  in  on  the  target  by 
terminal  systems— .\  by  active  radar  homing  and  B 
bv  still-classified  “improved  terminal  guidance.” 

Semiactive  homing  is  the  sole  guidance  used  by 
Hawk  (Homing  All  'Hie  W  ay  Killer),  being  bought 
by  both  Army  aiid  Marines,  and  by  Navy’s  Tartar. 
Ground  radar  pinpoints  the  target.  Receiver  in 
the  missile  picks  up  reflected  signals,  before  launch¬ 
ing  or  soon  after,  and  homes  in  all  the  way. 

Advantages  of  semiactive  homing  over  active:  ab- 
senco  of  a  transmitter  in  the  missile  rc-siilts  in  greater 
simplicity,  less  weight  and  cost.  The  transmitter, 
being  on  the  ground,  can  be  much  larger,  stronger 
than  one  in  a  missile.  'Iliis  fact  adds  range. 

One  disiulvantage  is  that  the  ground  radar  nmst 
contiimallv  maintain  line-of-sight  with  the  target. 

Passive  homing  is  still  another  terminal  guidance 
possibility.  ,\s  in  a  semiactivc  system,  the  missile 
will  carry  a  sensor,  receiver,  computer  and  vehicle 
control  mechanisms,  l-’iicrgy  picked  up  from  the 
target  originates  at  the  target  itself.  This  may  be 
ultraviolet,  infrared,  radio,  nuclear  phenomena,  mag¬ 
netic  effects  and  others.  Absence  of  all  radar,  either 
in  the  missile  or  on  the  ground,  results  in  a  less  com¬ 
plex  as  well  as  silent  systan.  Disadvantages  include 
problem  of  detecting  the  energy,  atmospheric  attenu¬ 
ation  of  energy  and  obtaining  range  data. 


GUIDANCE  SYSTEMS  IN  SURFACE-TO-AIR  ANTIAIRCRAFT  MISSILES 

GvidonC#  Prim*  launcK*r  Air  From* 

Missil*  $*rvic*  Rang*  Propollont  Contractor  Controctor  Contractor  Controctor  Status 

Beom  Rtdtr 

Terrier .  Navy  10  mi  sol'd  Sperry  Convoir  Northern  Ord.  Convair  op.  on  3  shipsj  34  by  1963 

Baom  Ridpr  pint  Acfivt  Rodai  Hpming 

Talos .  Navy  25  solid  ramjet  Sperry /Bendix  Bendtx  Northern  Ord.  McDonnell  op  on  1  thipj  9  by  1963 

Beom  R'der  plot  Semloctivo  Rodor  Homing 

Talos .  Army  25  solid  ramjet  RCA/Rendix  Bendix  Am.  M.  &  F.  McDonneH  evolwotion 

Rodto  Commond 

Terrier .  Marines  10  solid  West.  Blec.  Convoir  Moxson  .  op.  two  battalions 

Nike  Ajax .  Army  50  sol'd/liquid  West.  Elec.  West.  Elec  Douglos  Douglas  100  sites  now  defend  15  oreof 

Nike  Hercules .  Army  100  solid  West.  Elec  West.  Elec.  Consol.  West.  Douglas  op. 

Rodio  Commond  plus  Active  Rodor  Homing 

Bomorc  A  .  USAF  200  liquid  ramjet  Westinghous*  Boeing  Burns  &  Roe  Boeing  prod.j  1 4  sites  planned 

Rodio  Commond  plus  ?  (Unknown) 

Bomarc  B .  USAF  400  solid /ramjet  Westinghous*  Boeing  .  Boeing  development 

Semioctive  Rodor  Homing 

Hawk .  Army /Marines  22  solid  Raytheon  Raytheon  Northrop  Northrop  op.  In  fiscol  1 959 

Tortor .  Navy  10  solid  Roytheon  Convoir  Convoir  Convair  dev.j  to  be  on  23  ships  by  1963 

Op.  «  Operofionel  Prod.  »  In  Prodvetion  Dev.  «  In  Developmenf 
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Radio  Crashes  Iron  Curtain 

Soviet  bloc  ground  and  sky-wave  jamming  of  U.  S.  public  and  pri¬ 
vate  broadcasting  costs  over  $100  million  a  year  but  still  the  truth 
gets  through.  Voice  of  America  plans  12  new  transmitters 


W’nKN  the  Voice  of  America  went  on  the  air  last 
month  to  broadcast  the  proceedings  of  the  UN  Gen¬ 
eral  Assembly  meeting  on  the  Middle  East  directly 
to  the  Sosict  bloc,  the  Russians  were  ready.  'Iliey 
used  2.000  to  2. >00  jammers  to  blot  out  all  16  fre¬ 
quencies  used  by  \'OA. 

Soviets  use  two  types  of  jamming: 

•  Low-power  ground  jaininers.  'I'hese  are  the  most 
numerous.  They  arc  used  in  metropolitan  areas  like 
Moscow  and  Kiev.  They  ring  cities  and  even  areas 
as  small  as  a  city  bl(K'k  or  a  single  apartment  house. 
Their  power  is  dissipated  in  a  small  area. 

•  High-power  sky-wave  janimen.  'I’hcsc  cover  the 
wide  o|x:n  spaces  between  metropolitan  areas,  arc 
similar  to  medinm-wave  broadcasts.  Soviets  also  use 
them  unsuccessfully  to  trs-  to  blot  out  \'()A  short¬ 
wave  feeder  signals  from  the  U.S.  before  they  reach 
relay  stations  overseas. 

C'ost  of  this  Communist  jamming  effort:  well  over 
$100  million  is  the  “consenative  estimate”  of  the 
U.  S.  Information  /Vgency. 

Jamming  is  counteracted  a  little  by  brute  force, 
.somewhat  by  high-gain  antennas,  but  mainly  by 
Siituration  broadcasting  on  main  frequencies  at  the 
same  time,  with  rcjK'at  broadcasts  at  different  hours. 

Also  used:  the  “cuddling"  techniques  of  broad¬ 
casting  on  frequencies  close  to  tliosc  used  by  the 


since  alxrut  75  percent  of  the  radio  sets  in  that  part 
of  the  world  arc  estimated  to  be  cquipf)ed  with 
short-wave  gear. 

'rhree-ycar,  S27-million  VOA  expansion  program 
is  underway  which  includes  these  plans  for  Soviet 
bhx;  broadeasting: 

•  $10  million  recently  voted  by  Congress  to  ex¬ 
pand  the  VOAs  F.ast  Coast  broadcast  facilities. 
This  would  include  six  250-kw  and  six  5(X)-kw  trans¬ 
mitters,  enabling  programs  to  be  beamed  directly 
into  the  Soviet  orbit  from  the  U.  S.  without  relay 
stations,  and  woidd  lessen  the  effectiveness  of  Soviet 
sky-wave  jamming.  Right  now,  \’()A  uses  one  100-kw 
and  12  50-kw  transmitters  in  the  U.  S.  W  hen  sites 
for  new  stations  arc  chosen,  specifications  will  be 
drawn  and  a  contract  for  the  equipment  will  be  let 
out  on  a  bid  basis. 

•  Not-yet-approved  Project  Sahara,  lliis  would 
improve  \T)A  shortwave  reception  m  eastern  Europe 
and  the  Soviet  Union,  probiibly  involve  a  500-kw 
relay  station. 

\'0.\  broadcasts  in  a  total  of  45  languages,  includ¬ 
ing  three  Chinese  dialects.  I  hrcc-fourths  of  its  direct 
daily  short-wave  broadcasts,  totaling  -K)  hours,  arc 
aimed  at  Comnumist  countries.  I’hcy  arc  repeated 
an  additional  85  hours  to  counteract  Soviet  jamming 
efforts. 


Communists  for  domestic  purposes  on  the  theory 
that  if  they  jam  the  Western  broadcast,  thcv’ll  also 
blot  out  their  own. 

So  clalxiratc  is  the  Soviet  jamming  system  that  it 
requires  communicating  of  individual  station  identi¬ 
fication  and  instructions.  Each  Soviet  jammer  has 
a  two-Icttcr  code  or  a  letter-number  designation. 
Single  jamming  network  covers  the  entire  Soviet 
bloc  in  eastern  Europe,  with  much  of  the  sky-wave 
jammiug  of  programs  beamed  to  satellite  countries 
done  from  Russia. 

Voice  of  America 

N'oicc  broadcasts  originate  in  Washington  studios, 
go  to  seven  feeder  bases  in  the  U.  S.,  then  bv  short¬ 
wave  to  relay  stations  at  10  overseas  locations.  There, 
transmitters  b(X)st  the  shortwave  signals  to  target 
areas.  Broadcasts  are  also  recorded  for  later  repeat 
patterns  and  simultaneously  broadcast  by  long-wave 
and  by  medium-wave  transmitters. 

Most  broadcasts  to  the  Soviet  bloc  are  short-wave, 


Radio  In  the  Allied  Sector 

U.  S.  Information  Agenev  also  operates  RIAS.  a 
station  in  West  Berlin.  .Mthough  RI.\S  relays  some 
\'().\  transmissions,  about  9"  percent  of  its  programs 
arc  set  up  by  its  own  staff.  It  broadcasts  24  hours 
a  day  to  l''.ast  Cermany  on  a  20-kvv  short-wave  trans¬ 
mitter.  two  1  50-kw  medium-wave  transmitters  (com¬ 
bined  at  night);  one  20-kvv  and  one  -K)-kvv  medium- 
wave;  and  uses  the  \’().\  megawatt  long-wave  trans¬ 
mitter  at  Munich.  RI.\S  is  also  using  powerful  f-m 
transmitters. 

Radio  Free  Europe 

Radio  Free  Europe,  whose  financial  supixrrt  comes 
from  annual  fund-raising  by  Crusade  For  Freedom, 
broadcasts  daily  to  Poland.  C/cchoslovakia,  Ilungarv, 
and  Rumania  and  Bulgaria.  RFI',  transmits  to  tar¬ 
get  areas  from  Biblis.  near  Frankfurt,  West  Ger¬ 
many,  using:  two  50-kvv  RCA.  one  50-kvv  modified 
Brown-Boveri,  one  20-kvv  B-B  and  four  10-kw  B-B 
transmitters,  and  from  a  155-kvv  medium-wave  trans- 
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niittcr  at  Holzkirdien. 

From  Holzkirchen  six  more  lO  kw  Brown-Boveri’s 
carrv'  programs  to  Portugal.  Reason;  'I’o  use  the 
higher  frequency  broadcast  bands  down  to  the  13- 
meter  band,  the  transmitters  must  be  farther  away 
in  order  to  hit  the  satellite  targets.  1  Icnce,  at  Gloria, 
Portugal,  RFK  has  four  100-kw  GF  transmitters, 
eight  50-kw  RGA’s  and  one  10-kw  RG-\  aimed  at 
the  satellites.  Antenna  gear:  stacked  collincar  arrays 
on  shortwave,  with  some  rhombics  used  occasionally, 
and  4-towcr  directional  array  on  medium-wave. 

Communist  jamming,  says  RFP',,  comes  from  skv- 
wave  transmitters  of  all  sizes  concentrated  mostly 
in  western  Russia,  l^rgc  ground  jammers  arc  located 
in  cities  such  as  Prague  and  Bucharest.  .\  3-10  kw 
jammer,  which  might  be  typical,  is  usually  effective 
within  1  5  miles. 

Polish  language  broadcasts,  reports  RH*’,,  are  not 
jammed  from  within  Poland.  It  appears  that  the 
Polish  government  has  expanded  its  own  broadcast 
services  with  the  money  that  would  otherwise  be 


spent  on  trying  to  jam  seven  RFk’,  frequencies. 
Cost  to  Poland  was  estimated  at  $17  million  annually 
in  1956  when  Polish  jamming  stopped. 

Radio  Liberation 

Near  Mannheim,  in  West  Germany,  curtain 
antennas  fill  a  field  like  giant  goal  posts  and  bad¬ 
minton  nets.  'Phey  arc  activated  automatically,  and 
permit  nine  radio  transmitters  to  broadcast  to  the 
Soviet  Union,  sole  target  area  for  Radio  I.iberatiou. 
Fi\e  other  RL  transmitters  on  I’aiwan  Ixam  broad¬ 
casts  to  Siberia.  I’his  voice  of  Hie  Committee  for 
the  Study  of  the  USSR  is  privately  financed  by 
foundations  and  individuals. 

Radio  Liberation’s  transmitters  in  W'est  Germany 
include:  four  French  I  homson-l  louston  5()-kw  short¬ 
wave  transmitters;  three  pairs  of  10-kw  Browu-Boveri 
transmitters  in  parallel,  a  20-kw  Brown-Boveri  and 
a  20-kw  Gates  transmitter.  From  I'aiwan  RL 
blankets  part  of  Siberia  with  two  GF,  25-kw  short¬ 
wave  transmitters,  a  50-kw  Standard  transmitter  and 
a  20-kw  'rclcfunkcn  transmitter. 


PRODUCTION  and  SALES 


Tape  Sales  Increase  33%  to  $24  Million 


Production  of  magnetic  tape  will 
climb  to  about  $24  million  in 
1958,  up  one-third  over  last  year’s 
$18  million.  At  present  rate  of  gain 
the  tape  market  will  pass  $50  mil¬ 
lion  in  the  early  1960’s  and  could 
reach  $100  million  bv  the  end  of 
1970. 

Instrumentation  tape,  used  in 
computers,  data  processing  and 
telemetering,  accounted  for  about 


40  percent  of  all  last  year’s  tape 
sales.  It  is  the  fastest  rising  portion 
of  the  magnetic  tape  business. 
Audio  tape  represented  60  percent 
of  total  tape  production,  $10.8  mil¬ 
lion.  Quarter-inch  audio  tape  led 
because  it  includes  tap>e  for  the 
huge  home  market.  A  smaller  part 
of  the  audio  tape  market  includes 
tapx;  for  broadcast  use. 

Industry  sources  believe  that 


over  half  a  million  home  tape  re¬ 
corders  were  sold  last  year,  almost 
half  of  them  for  stereo.  Recent  de- 
\clopment  of  the  new  slow-speed 
(31  ips)  four-track  tape  greatly  ex- 
piiuds  this  market.  Video  tape,  two 
inches  wide  and  costing  several 
hundred  dollars  per  reel,  makes  up 
less  than  one  percent  of  production 
this  year.  But  this  use  will  grow 
rapidly  as  tv  switches  from  film. 
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How  to  Hire  Sales  Engineers 

Here's  one  way  sales  managers  seeking  men  can  evaluate  a  large 
field  of  candidates.  It  saves  time,  and  wear  and  tear  on  vocal  cords. 
And  more  vital,  it  helps  firms  prepare  for  expected  selling  boom 


Cl  nCACO— Prompti.y  at  7  one  evening  last  week 
half  a  luindred  men  (average  age:  ^4)  settled  back  in 
a  downtown  hotel  suite  here  as  the  sales  managers 
of  six  electronics  companies  each  related  what 
his  firm  offers  sales  engineers  and.  conversely,  what 
his  firm  requires  of  its  sales  engineers. 

i'hc  meeting,  one  of  eight  Sales  Forums  con¬ 
ducted  over  a  2()-iiionth  period,  was  held  to  give 
prospective  employers  the  chance  to  meet  sales  engi¬ 
neering  candidates  en  masse.  I'he  Forums  are  nm 
bv  'I'om  McC’all  &  AssrK’iates,  an  employment 
group,  in  cooperation  with  several  electronic  and 
other  teehnieally  based  manufacturing  firms. 

B\  9  p.m.  the  employers  had  completed  their 
presentations  and  the  applicants  were  meeting  com¬ 
pany  representatives  with  whom  they  had  elected 


their  stories  once  to  between  sO  and  80  men,  instead 
of  rciKating  the  company’s  story  over  and  over  in 
individual  interviews. 

Fach  applicant  also  receives  a  quick  idea  of  his 
own  marketability  by  cx|X)sure  to  the  requirements 
of  several  companies.  lurch  employer  gets  a  clear 
picture  of  how  the  opjxrrtunitics  he  offers  compare 
ill  today’s  market  with  those  offered  b\  similar 
companies. 

.\t  one  meeting  held  a  short  time  ago.  79  sales 
engineer  applicants  heard  five-minute  presentations 
by  each  of  seven  employers.  .\t  this  forum,  a  total 
of  120  five-minute  screening  interviews  were  com¬ 
pleted. 

Of  this  number,  27  applicants  were  invited  to 
meet  with  employers  later  for  a  more  comprehensive 
interview. 


to  h.ivc  five-minute  discussions. 

Id  be  invited,  each  applicant  had  to  have  the 
mmmnnn  experience  qualification  for  at  least  one 
of  the  half  do/en  com|xinic-s  represented.  C'.enerally, 
applicants  (8s  jx:rcent  of  whom  were  already  em¬ 
ployed)  said  they  wanted  “a  more  challenging  situa¬ 
tion”.  The  rest  of  the  men  were  unemployed. 

l'’.mployment  agency  executives  feel  that  attend¬ 
ance  of  8s  |x-rcent  employed  applicants  reflects  the 
upturn  in  business  through  the  men's  willingness  to 
consider  change.  This  inclination  to  change  jobs  in 
the  electronics  sales  field  has  Ixen  somewhat  lack¬ 
ing  III  recent  months. 

'I  lie  median  salaries  re|X)rted  were  from  58,000 
to  510.000.  Some  men.  however,  were  said  to  have 
taken  as  little  as  5^00  |K'r  month  initially  when  ho|)C 
was  extended  that  they  might  eventually  raise  their 
incomes  to  as  much  as  5n,0(K)  annually. 

Idea  of  the  meetings  is  to  economically  expose  a 
large  number  of  prescreened  applicants  to  the  require¬ 
ments  of  employers  and  give  the  applicants  a  chance 
to  ask  s[X'cific  questions  about  the  exunpanies.  I'he 
men,  bv  this  method,  meet  with  employers  yvhoin 
they  probably  wcnild  not  have  seen  if  they  tried  to 
gain  entrance  with  only  a  r6»uinc.  Applicants  are 
offered  the  opportunity  to  display  what  they  have 
in  the  way  of  personality  and  appearance. 

'Hie  employers  arc  offered  the  opixrrtunity  to  tell 


No  resinnn  are  presented  to  prospective  employ¬ 
ers  at  the  meeting  until  after  the  potential  employee 
and  employer  have  met.  The  different  speakers, 
usually  sales  managers,  are  requested  to  quote  salary 
ranges. 

Kesiilts  of  the  eight  meetings  over  more  than  a 
year  and  half  show  some  striking  points: 

•  Most  unemployed  sales  engineers  were  in  the 
up|x'r-age  brackets. 

•  Fmployers  usually  felt  younger  men  have 
greater  adaptability. 

•  Companies  did  not  want  to  hire  men  older  than 
the  men  they  will  work  for. 

•  I  he  Sides  engineers  sought  new  jobs  for  Ixttcr 
Siilaries;  not  necc*ssarilv  immediate  money  hikes,  but 
greater  dollar  potential  over  the  long  run. 

•  Fmployers  usually  give  an  employ  iiieiit  agency 
ideal  requirements,  then  hire  men  who  meet  only 
minimum  requirements. 

Mere  arc  two  factors  that  made  sales  engineers 
want  to  change  jobs: 

“1  lad  not  Ix'en  gi\  en  a  feeling  of  imjxrrtancc  in 
present  job.”  “Had  not  Ixen  hclixd  enough  bv 
management  for  maximum  effectiveness  as  siilcs  engi¬ 
neers  in  present  jobs.” 
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Controls  for  twin-rcactor  power  plant,  only  a  small  part  of  the  electronics  aboard  U.  S.  Nav’y’s  new  . . . 


Undersea  Radar  Station 


“Primary  armament”  of  the  new-launched  nuclear 
submarine  Triton  w'ill  be  radio,  radar  and  television. 
That’s  the  statement  Adm.  Jerauld  Wright,  com¬ 
mander-in-chief  of  the  U.  S.  Atlantic  Fleet,  made  at 
the  launching. 

The  ship,  largest  subiiiarinc  ever  built  (she’s  100 
ft  longer  than  many  destroyers),  will  serve  as  a  radar 
picket.  Actually,  she  carries  all  the  radar  of  a  picket 
destroyer,  plus  the  conventional  sonar,  navigating 
and  fire  control  gear  of  a  nuclear  submarine. 

She  will  serve  as  an  early-warning  post  for  the 
fleet.  General  Dynamics’  Electric  Boat  division, 
which  built  the  submarine  and  is  now  outfitting  her, 
figures  that  she  may  be  the  only  one  of  her  class 
(cost:  $109  million)  but  that  some  of  the  tricks 
learned  in  putting  her  together  will  help  in  building 
the  ballistic-missile  submarines. 

Long-range  radv  aboard  the  Triton,  like  much 
of  Navy’s  electronics,  is  assembled  into  final  systems 
by  the  Navy  itself.  I’he  transmitter  w’ill  have  a 
range  upwards  of  500  miles,  will  be  primarily  for 
antiaircraft  work  rather  than  antimissile  detection. 
Effective  coverage  will  be  extended  by  air  early 
w'arning  (AEW)  planes  which  will  fly  in  advance 
of  the  ship  and  relay  radar  data  back.  Time-division 
data-link  will  carry'  the  data  from  air  to  sub,  where 
it  will  be  displayed  on  ppi  consoles  in  the  ship’s 
combat  information  center. 

Triton  is  big  enough  to  contain  a  full-scale  CIC 
amidships.  Here  the  radar  data  will  be  displayed  for 
the  fire-control  officers  who  direct  and  control  the 
intercept  activities  of  fleet  fighter  planes. 

I’hc  score  or  more  radar  and  radio  antennas  she 
carries  w’ill  sink  into  her  sail  (70  ft  long,  18  ft  abeam 
and  34  ft  high)  while  she’s  submerged,  be  elevated 
into  place  when  she  goes  on  station. 

The  sub’s  fire-control  center  will  use  its  own  and 
the  remote  data  to  figure  out  total  air,  surface  and 


subsurface  tactical  situation.  Triton  will  carry  equip¬ 
ment  (similar  to  the  controls  for  truc-position  radar) 
which  will  U.SC  dead-reckoning  information  and  ship- 
to-planc  parallax  corrections  to  let  a  console  oix:rator 
sec  the  ppi  picture  from  the  sub’s  point  of  view, 
from  the  point  of  view  of  the  AEW’  plane,  or  from 
some  third,  arbitrary,  viewpoint.  \ 

An  EB  engineer  comments  “'J'riton’s  heavy  in 
lx)th  radar  and  communications  gear— the  latter  be¬ 
cause  of  relay  requirements,  both  from  AEW’  planes 
to  sub  and  from  sub  back  to  the  fleet.” 

She  also  packs  a  whale  of  a  lot  of  active  and  passive 
electronic  countermeasures  and  recon  gear,  may  find 
valuable  employment  as  a  fixed  listening  post  for 
transmissions  originating  behind  the  Iron  Curtain. 

Triton’s  twin  water-cooled  reactors  were  built  by 
General  Electric’s  Knolls  Atomic  Bower  Liboratory 
in  Schenectady,  N.  Y.  Instrumentation  for  control 
of  the  reactors  is  focused  in  the  water  jacket  which 
cools  the  pile;  the  temperature,  flow  and  pressure 
of  the  water  provide  sufficient  data  to  control  the 
reaction. 

The  “scram”  control,  which  shuts  the  reaction 
down  in  emergency,  is  purposely  not  electronic.  It 
is  spring  driven,  and  held  open  by  solenoids,  so  that 
in  any  power  failure  the  reactor  fails  safe. 

Triton  is  the  first  nuclear  submarine  that  can  1)C 
refueled  without  tearing  open  the  hull.  A  small 
hatch  in  the  hull,  coupled  with  the  unit-cell  con¬ 
struction  of  the  reactor  core,  jK’rmits  a  saving  of 
about  four  weeks  in  refueling  time  and  allows  the 
ship  to  refuel  at  sea  anchorage  if  necessary. 

Triton  is  also  the  first  three-deck  submersible,  and 
the  first  to  use  a  40-linc  telephone  switchboard.  The 
board  was  built  by  Strombcrg-Garlson,  replaces  the 
traditional  mare’s  nest  of  sound-pow'crcd  communi¬ 
cations. 
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I^RAC^  SILICON 


Whether  you  make  or  use  silicon  devices,  a 
new  standard  of  quality  is  now  available  to 
you  through  Grace  —  leader  in  chemical  re¬ 
search  and  development. 

Grace  Silicon,  manufactured  by  the  Pechi- 
ney  process,  has  an  extremely  low  boron 
content  as  well  as  over-all  ultra-high  purity. 


(ultra-high  purity) 

Other  characteristics  of  Grace  Silicon  include 
uniform  quality  as  verified  by  some  of  the 
nation's  leading  electronic  manufacturers. 

Wherever  a  semi-conductor  of  top  quality 
is  desired  for  rectifiers,  transistors,  diodes  — 
get  in  touch  with  Grace  Electronic  Ghemicals, 
Inc.,  at  PLaza  2-7699  in  Baltimore. 


GRACE  ELECTRONIC  CHEMICALS.  INC. 

101  N.  Charles  St.,  Baltimore,  Maryland 
Subsidiary  o«  W.  R.  GRACE  A  CO. 


\! 
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Running  The  Bounds . . . 

of  a  future  site  for  your  new  plant 

North  Carolina’s  great  historical  romancer,  Inglis  Fletcher,  tells  how  land 
records  were  kept  in  colonial  days.  “Each  year,  the  old  men  showed  the 
boundaries  as  they  remembered  them  to  younger  men.  They,  in  turn, 
showed  the  lines  and  marks  to  youths  of  sixteen  and  seventeen  .  .  And 
the  ceremony  ended  in  feasting  and  dancing  under  the  stars. 

Today,  these  same  lands,  in  North  Carolina’s  northeastern  comer  are 
among  America’s  choicest  industrial  locations.  For  the  SUite  is  rich  in 
resources.  It’s  among  the  top  four  producers  of  mica,  talc,  titanium  and  ten 
other  important  minerals.  Its  forests  hold  vast  reserves  of  hard  and  soft 
wood.  Its  farms  yield  abundant  agricultural  products. 

North  Carolina  has  what  you  need.  Manpower?  The  state  home- 
grows  two  workers  for  every  one  who  moves  or  retires.  Transportation? 
Three  major  railroads  and  many  truck  lines  serve  this  area,  which  lies 
close  to  the  great  ports  of  Hampton  Roads.  Electric  power?  VEPCO’s 
generating  capability  of  1,531,900  kilowatts  will  reach  2,171,900  by  1960! 

For  confidential  site-finding  help  in  this  land  of  mild  climate,  fine 
water,  friendly  people  and  government  .  .  .  contact  VEPCO,  serving  'I  hi' 
Top  of  the  South”  in  North  Carolina,  Virginia  and  West  Virginia. 

VIRGINIA  ELECTRIC  and  POWER  COMPANY 

Clark  P.  Spellman,  Director  —  Area  Development,  Electric  Building,  Richmond  9,  Virginia  •  Phone:  Milton  9-1411 


KEYSTONE  CORNER 

OF  NORTH 
CAROLINA 
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ENGINEERING  REPORT 


Aircraft  Controls  Share  Computer 


AIRCRAFI  CON  I  ROL  SYSTKM  using  a  single 
digital  computer  was  outlined  yesterday  at  the 
Instrument  Society  of  America’s  annual  confer¬ 
ence.  Pliilco  disclosed  its  Transac  C-1100  can  be 
programmed  to  compute  speed  and  other  air  data; 
autopilot  operation;  engine  cruise  control;  inertial, 
\'ORTAC  and  dead-reckoning  navigation;  inter¬ 
cept.  wea|X)ns  delivery',  landing  and  diagnostic 
check,  lire  various  systems,  iiow  tied  to  individual 
computer  units,  will  share  the  Transac’s  time. 
1’ime-sharing  is  possible  because  the  computer 
can  perform  60,000  additions,  or  15,000  multipli¬ 
cations.  divisions  or  square  roots  a  second,  includ¬ 
ing  memory  access  time.  Transistorized  unit 
weighs  100  pounds  and  occupies  two  cubic  feet. 
.At  the  same  meeting  Ixwis  Might  Propulsion  Lab 
re|X)rted  that  its  test  instrumentation  facilities 
also  feature  time-sharing  of  a  central  digital  com¬ 
puter.  Part  of  the  system  generates  computer  pro¬ 
grams  for  specific  tests;  computer  provides  outputs 
s|x;cified  by  the  test  engineer. 

PRICK  OF  LKAnKRSIIIP  in  space  exploration  is 
double  the  half  billion  dollars  budgeted  for  the 
National  Aeronautics  and  S]>acc  Administration. 
Or.  Hugh  L.  Drydcn  told  Ki.k.cironics.  Ilic 
deputy  director  of  NASA  also  urged  recently  that 
the  U.S.  put  exploratory  probes  “out  near  Mars 
and  Venus.”  said  it’s  “something  we  should  do 
now.”  He  indicated  that  space  travel  would  prob¬ 
ably  start  with  “man  going  around  the  earth  once 
or  twice,  a  program  which  is  a  simple  goal.”  How¬ 


ever,  greater  reliability  is  first  necessary,  said 
Dnden.  “When  we  will  achieve  this  greater  elec¬ 
tronic  and  mechanical  reliability  we  don’t  know.” 
Among  the  problems  facing  NASA,  he  reports, 
are  midcourse  and  terminal  guidance. 

SOVIET  COMPU  PER  CEN  l  ERS  will  be  trans¬ 
formed  into  a  single  state  system,  it  has  just  been 
learned.  Victor  Alexandrov,  head  of  the  design 
bureau  of  the  USSR  State  Planning  Committee, 
is  quoted  in  a  Soviet  publication  as  stating:  “As 
long  as  we  cannot  proc  idc  all  the  consumers  with 
computers,  we  must  concentrate  on  using  avail¬ 
able  machine's  as  effectively  as  possible.  TTiis  means 
concentrating  on  the  buildup  of  large  computing 
centers  and  the  urgent  task  of  transforming  them 
into  a  single  state  system.” 

I’HREE  EAR'I'H  SA'PELLI'I'ES  fired  under  inter¬ 
national  auspices  and  equally  spaced  in  an  equa¬ 
torial  orbit  around  the  earth  could  relay  uhf  com- 
muuications  signals  to  and  from  most  points  on 
the  earth’s  surface.  Such  a  plan  was  recently  out¬ 
lined  by  Richard  S.  Cesaro  of  the  .Advanced  Re¬ 
search  Projects  Agency.  But  legal  controls  such 
as  the  allocation  of  frequencies  must  first  be  estab¬ 
lished  on  a  national  and  international  basis,  he 
said.  Other  possibilities  for  such  a  network;  to 
carrv  out  world-wide  weather  obsersation,  per¬ 
haps  even  as  part  of  an  international  weather  con¬ 
trol  ssstem;  to  obserxe  and  control  space  traffic 
clcctronicallv. 


TECHNICAL  DIGEST 

•  Automatic  optical  gaging  is 
.achieved  by  mounting  lead  sulfide 
photocells  on  screen  of  optical 
comparator  in  production  equip¬ 
ment  made  by  .Autoniation  Gages. 
Machined  parts  are  brought  into 
light  beam  by  conscyor  or  turn¬ 
table  and  greatly  niagmficd  image 
is  projected  on  screen.  Apprrv 
priately  positioned  photocells  sense 
whether  contours  arc  within  pre¬ 
determined  tolerance  limits,  then 
activate  sorting  gates. 

•  Passive  rangc-ineasuring  sys¬ 
tem  for  determining  distance  be¬ 
tween  two  aircraft  requires  only 
that  second  aircraft  be  transmitting 
distinctixe  radio  or  radar  signal  for 
conxcntional  navigation,  altitude 
determination  or  radar  detection. 
From  measurement  of  time  inter- 


xal  between  rcce-ption  of  direct 
signal  and  that  reflected  from 
ground,  angle  of  arrixal  of  direct 
signal,  and  altitude  alxixe  ground 
reflection  point,  range  can  be  com¬ 
puted  autoniaticallv  for  collision 
prexention  purposes,  according  to 
U.  S.  patent  2,857,758  assigned  to 
Fairchild  Engine  &  .Airplane. 

•  Broxvnish  organic  deposits  on 
nonarcing  palladium  amtacts  of 
relays,  causing  mysterious  transient 
opens,  haxc  been  traced  by  Bell 
I.abs  to  low  concentrations  of  va¬ 
pors  of  phenolics  and  a  wide  xa- 
riety  of  other  organic  materials. 
Sliding  friction  of  contacts  causes 
frictional  actixation  and  polymeri¬ 
zation  of  chemisorbed  layers  on  the 
palladium.  Recommended  solution 
is  1-mil  oxerlay  of  gold,  containing 


8  percent  silxer,  on  9-mil  palladium 
base. 

•  Rolled  triangular  antennas,  re¬ 
sembling  uhf  fan  or  butterfly  xcr- 
sions  xvlicii  unrolled  and  dipoles 
when  rolled,  gave  xvidc-band  char¬ 
acteristics  of  fan  antennas  in  tests 
at  I’ohoku  Uiiixersity,  |apan,  but 
had  much  better  mechanical  stabil¬ 
ity.  Bases  of  triangles  can  be  at 
outer  ends  or  can  be  facing  each 
other  at  twin-lead  connection 
points.  Spiral  metal  layers  do  not 
touch. 

•  Hust-iron  slug  directly  behind 
timing  piston  of  coaxial  microwave 
hardware  minimizes  r-f  leakage  past 
piston.  In  one  Milliard  version, 
slug  is  hollow  cylinder  inside  cali¬ 
brated  piston-adjusting  spindle. 
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Liquid  Cools  Inertial  Components  MEETINGS  AHEAD 


Flowing  liquid  is  being  investi¬ 
gated  as  a  means  of  controlling  the 
temperature  of  inertial  guidance 
components  at  MIT  Instrumenta¬ 
tion  Laboratory.  The  work  is  de¬ 
scribed  by  Francis  Associates,  Con¬ 
sulting  Engineers  of  Marion,  Maas. 

A  system  was  developed  that  is 
capable  of  controlling  the  tempera¬ 
ture  of  liquids  to  within  0.01  F  at 
flow  rates  from  0.02  to  0.1  gpm 
or  greater. 

Since  in  this  application  heat  is 
dissipated  in  the  controlled  com¬ 
ponent,  heated  liquid  controlled  to 
an  accuracy  of  0.15  F  is  added  to 
the  cooler  liquid  returning  from  the 
component.  Close  control  is  achieved 
by  sensing  the  temperature  of  the 
mixed  liquid  and  using  the  trans¬ 
ducer  signal  from  the  sensor  to 
drive  a  servo  valve  that  determines 
the  rate  at  which  the  hot  liquid  is 
added. 

To  further  ease  the  temperature 
control  problem,  only  about  two 
percent  of  the  total  liquid  in  the 
system  passes  through  the  com¬ 
ponent  being  controlled.  In  this 
way,  temperature  changes  of  the 
component  have  a  limited  effect  on 
the  large  amount  of  liquid.  The 
liquid  not  passing  through  the  com¬ 
ponent  is  shunted  through  a  bypass. 

Temperature  of  the  hot  liquid 
supply  is  maintained  in  a  re.servoir 
by  a  large  area  heater  and  a  motor- 
driven  agitator.  Temperature  of  the 
liquid  in  this  part  of  the  system  is 
kept  at  about  10  F  above  the 


desired  component  temperature. 

Heavy  insulation  is  used  in  the 
component  branch  of  the  loop  to 
prevent  temperature  drop  between 
the  point  of  mixing  and  the  com¬ 
ponent.  However,  the  bypass  branch 
is  left  partially  uninsulated  to  en¬ 
sure  that  sufficient  heat  is  lost  for 
the  control  system  to  function  prop¬ 
erly.  A  specially  designed  mixing 
chamber  is  used  to  ensure  adequate 
mixing  of  the  returned  liquid  with 
the  hot  fluid  released  from  the  servo 
valve. 

The  temperature  sen.sor  used  to 
control  the  servo  valve  is  a  di.sk 
thermistor.  Its  resistance  is  ap¬ 
proximately  300  ohms  at  the  normal 
control  temperature  of  145  F.  It  is 
used  as  the  active  arm  of  a  re¬ 
sistance  bridge  that  produces  a  volt¬ 
age  output.  A  temperature  change 
of  0.001  F  produces  a  change  in  out¬ 
put  of  about  200  microvolts. 

Valve  position  feeilback  is  pro¬ 
vided  by  a  25,000-ohm,  10-turn  po¬ 
tentiometer  mechanically  coupled  to 
the  valve  shaft  and  connected  into 
the  bridge  circuit.  At  maximum 
sensitivity,  the  dead  zone  of  the 
valve  is  approximately  ±4  degrees 
of  shaft  rotation  or  50  microvolts. 
This  represents  a  temperature  error 
of  approximately  0.0002  F. 

Bridge  output  is  fed  to  a  chopper- 
stabilized  d-c  amplifier.  D-c  ampli¬ 
fier  output,  applied  through  mag¬ 
netic  amplifiers,  drives  the  28-volt 
servo  valve  motor.  Loop  gain  is 
slightly  over  60  db. 


Sept.  22-24:  National  Symposium 
on  'I'clcmetcring,  .\mericana 
Hotel,  Miami  Beach,  and 
Patrick  Air  Force  Base  (Sept. 
25). 

Sept.  24-25:  Industrial  Electronics, 
Seventh  .\nnual  Conf.,  IRE, 

*  .\IEE,  Rackham  Memorial, 
Detroit,  Mich. 

Sept.  25:  Engineering  Problems  in 
Space  Medicine,  IRE  Medical 
Electronics,  Univ.  of  Penn., 
Phila.,  Pa. 

Sept.  26-27:  Broadcast  Transmis¬ 
sion  Svstems,  Annual  Sym- 
posinm.  IRE  Prof.  Group,  W'il- 
lard  Hotel,  Wash.,  D.  C. 

Sept,  29— Oct.  5:  .\ndio  Engineer¬ 
ing  Society,  1 0th  .\nnnal  Conv., 
Hotel  New  Yorker,  N.  Y.  C. 

Oct.  1-2:  Radio-Interference  Re¬ 
duction.  U.  S.  ,\nny  Signal  Re¬ 
search  &  Descl.  l.abs,  IRE, 
Armour  Research  Foundation, 
Chicago,  III. 

Oct.  6-8:  Symposium  on  Extended 
Range  and  Space  Communica¬ 
tions,  IRE  and  George  Washing¬ 
ton  Univ.,  Lisner  .\uditorium. 
Wash.,  D.  C. 

Oct.  13-15:  National  Electronics 
Conf.,  14th  Annual,  Hotel  Sher¬ 
man,  Chicago,  Ill. 

Oct.  20-21:  Aero  Communications 
Symposium,  Fourth  National, 
PGCS,  Hotel  Utica,  Utica,  New 
York. 

Oct.  20-21:  USA  National  Com¬ 
mittee,  URSl  Fall  Meeting, 
Penn  State  Univ.,  University 
Park,  Pa. 

Oct.  26-31:  American  Institute  of 
Electrical  Engineers,  Fall  Meet¬ 
ing,  Penn-Sheraton  Hotel,  Pitts¬ 
burgh,  Pa. 

Oct.  29-30:  P'ifth  Annual  Com¬ 
puter  Applications  Symposium, 
sponsored  by  Armour  Research 
F'oundation,  Morrison  Hotel, 
Chicago,  III. 


Electronic  Ingot  Buggy 


HHli-lraqttMtCT  cotrUr  Is  ussd  in  sisctronic  control  lor  cost  stool  Infot  pot  cor. 

Built  by  Blow-Knox.  it  will  bo  usod  at  Eoisor  Stool  Co.  in  Colif.  Two  lOO-hp  motors 
driTO  cor,  which  will  bo  positionod  automotically  at  soaking  pits  and  mill  rocoioine  toblo 
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RESISTORS 


New  Subminiatite  Precision  Wirewound 
Bobbinless  Resistors  feature  exceptional 
stability,  reliability  and  performance 


6en«ral  Transistor  has  dtvaloptd  a  new  cancapt  for 
pracisian  bobbinlass  rasistors  incorporatinf  thasa  axchi* 
Siva  faaturas  .  .  .  ttM  bobbinlass  canstructlon  eliminatas 
wira  strass  and  strain  ...  a  spatial  viscous  madium  is 
usad  providing  axtrama  shack  and  vibration  rasistanca 
. . .  waldad  casa  for  positiva  harmatic  saaling  . . .  tha  tam- 
paratura  caafficiant  of  rasistanca  of  tha  finishai  rasiatar 
is  tha  sama  as  tha  wira  and  is  not  affactad  bf  tha  cori' 
tainar.  This  insuras  repaatability  and  minimum  hystarasis 
of  rasistanca  charactaristics  with  tamparatura  cycling. 

Thasa  positive  harmatically  saalad  units  ara  dasignad 
far  printad  circuit  boards  and  subminiatura  assamblias 
far  airborne  and  missila  applications. 

Tha  quality  of  materials  and  production  superiority  of 
thasa  rasistors  is  tha  same  that  has  made  Ganaral  Trait- 
sistor  tha  Fastest  Growing  Name  in  Transistors.  J 

Write  today  for  complata  technical  information. 
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GENERAL  TRANSISTOR 

C  0„R  P  O  R  AT  I  O  N 

•  1«a7  I^STH  PLACE  JAMAICA  SS.  NEW  YOPK 

IN  CANADA!  DCOtON  LTD.,  441  OT.  hWANCIO  BAVIM,  HONTNBAL  I,  DUMOC  U 

row  IMI4BOIATB  DKLIVOIIV  rWOM  OTOCK.  CONTACT  VOUN  NBANBOT  AUTMONIXOO  MNMAL  TWANOIOTOW  OlOTWINUTOn 
ON  DONCNAi.  TNANOIOTON  DIOTNIDUTINO  CONN.,  00-aT  OUTWHIN  Di.«0.,  JANAICA  SO,  NOW  TONII 
PON  OHNONTl  NCNCNAL  TNANOIOTON  INTONNATIONAI.  CONN.,  Ot-ST  ISOTM  Pt.ACO.  JANAICA  SO,  NOW  TONK 
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A  COMPLETELY  NEW 


aiiottie/i 


QUUITV  PRODUCT  FROM  GENERAL  TRANSISTOR 
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COMPONENTS  and  MATERIALS 

Mica  Tariff  Cut 

Import  duties  on  two  classes  of  strategic  mica 
are  eliminated,  duty  on  better  block  is  4  cents 


Import  duties  on  three  classes 
of  mica  are  reduced  or  eliminated 
by  a  bill  signed  by  President  Eisen¬ 
hower  late  last  month.  Adoption 
capped  a  four-year  effort  by  mica 
fabricators  and  users  to  have  tariffs 
on  strategic  mica  cut  back. 

Most  of  the  better  grades  of 
mica  affected  are  used  in  electronic 
components.  Aeeording  to  the 
Bureau  of  Mines,  1.7  million 
pounds  of  muscovite  block  and  film 
mica  was  fabricated  in  the  U.  S.  in 
the  last  six  months  of  1957.  Of 
this,  electronics  consumed  63  per¬ 
cent.  Half  the  total,  or  about 
850,000  pounds,  was  stained  quali¬ 
ties  and  electronics  took  97  percent 
of  this. 

Tariff  changes  are: 

•  Unmanufactured  block  worth 
more  than  15  cents  a  piound:  the 
new  duty  is  four  cents  a  pound. 
Under  the  1930  tariff  act,  duty  was 
four  cents  a  pound  plus  25  percent 
ad  valorem.  Since  the  1948  trade 
agreements,  the  duty  has  been  two 
cents  plus  1 5  percent. 

•  Mica  films  and  splittings  not 
cut  or  stamped  to  dimensions  and 
not  thicker  than  0.0012  inch:  duty 
free.  This  class  was  taxed  at  25 
percent  under  the  1930  act  and  at 
12.5  percent  in  1948-58. 

•  Films  and  splittings  not  cut  or 
stamped  to  dimension  and  thicker 
than  0.0012  inch:  dutv  free.  The 
dut\’  was  40  jaercent  under  the  1930 
act  and  20  percent  under  the  1948 
agreement. 

Duty'  remains  at  four  cents  a 
pound  on  unmanufactured  block 
worth  1 5  cents  a  pound  or  less. 

Efforts  to  have  Congress  relax 
the  duties  were  initiated  four  years 
ago  by  the  Mica  Fabricators  Asso¬ 
ciation.  A  Mica  Tariff  Committee 
was  formed  two  years  ago  by  the 
association  and  some  importers  and 
users ’of  the  material.  The  House 
passed  the  bill  last  year  and  the 
Senate  passed  it  on  August  18, 


after  hearing  arguments  that 
imports  made  up  90  percent  of  the 
U.  S.  supply  of  strategic  mica. 

The  bill  will  hot  adversely  affect 
the  domestic  mica  miners,  accord¬ 
ing  to  S.  A.  Montague,  Mica 
Tariff  Committee  chairman.  The 
government  pays  premium  prices 
for  all  domestically  mined  strategic 
mica.  Duties  arc  unchanged  for 
the  punch  and  scrap  mica  which 
represents  98  percent  of  aimmcrcial 
sales  of  domestic  mica. 


Solar  Generator 
Works  to  750  C 

Cadmium  sulfide  solar  generator 
cells  will  continue  to  produce 
electricity  to  a  temperature  of  750 
C,  reports  ARDC’s  Wright  Air 
Development  Center.  Silicon  solar 
cells  temperature  limit  is  given  as 
300  C. 

WADC  has  had  two  cells  made 
under  research  contracts  with  Har- 
shaw  Chemical  and  Eagle-Pitcher. 
'Measuring  1/8  by  1.5  by  5.5  inches, 
they  produce  150  milliwatts  at 
17  v  when  wired  in  scries. 

The  wattage  is  twice  that  re¬ 
quired  by  the  Explorer  satellite’s 
two  radios. 


Mesa  design  of  diffused  base  transistor  (A)  is  applied  to  new 
diode  (B)  to  produce  .  .  . 

Millimicrosecond  Switch 


Diffused  silicon  junction  diode 
is  being  made  in  the  mesa  design 
which  has  contributed  to  develop¬ 
ment  of  higher  frequency  transis¬ 
tors.  The  new  diode,  for  high¬ 
speed  computers,  has  a  switching 
time  of  one  millimicrosecond. 

The  diode  was  described  at 
WESCON  by  ].  H.  Forster  and 
Paul  Zuk,  of  Bell  Telephone  Labs. 
It  is  being  produced  by  W’estern 
Electric  for  military  applications. 

Size  of  the  active  portion  of  the 
diode,  and  its  capacitance,  is  kept 
small  by  ultrasonically  cutting  a 
mesa,  or  raised  portion,  in  the 
silicon  blank.  The  mesa  is  about 
0.005  inch  in  diameter  and  0.0025 


inch  high.  The  crystal  remaining 
below  the  acti\e  portion  acts  as  a 
“handle”. 

A  slice  of  n-ty  pc  silicon  is  boron- 
diffused  to  form  the  p-ii  junctions. 
The  entire  slice  is  plated  to  form 
contacts  before  the  mesas  arc  cut 
and  the  slice  is  divided  into  indi¬ 
vidual  units.  Recombination  centers 
are  provided  by  gold  diffused  in 
the  crystal. 

Depending  on  gold  concentra¬ 
tion,  recovery  time  can  vary  from' 
0.5  to  20  millimicroseconds. 
Capacitance  is  2.5  micromicro¬ 
farads,  d-c  rcs'crsc  current  is  less 
than  0.015  microamp  at  20  v  and 
breakdown  exceeds  40  v.  Bakeout  is 
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clone  at  o\cr  ^00  C,  resulting  in 
life  expectanev  of  100.000  hours. 

A  pirallel  luetliod  is  used  to 
produce  pup  gennaniuin  diffused 
base  transistors  of  1,000  inc  fre- 
tjuency.  I'lie  teclinic|ue  is  expexted 
to  yield  transistors  with  frec|ucucics 
up  to  20  kinc. 

To  make  the  transistors,  a  slice 
of  p-tvpe  gennaniuin  is  diffused  to 
produce  an  ii-hpe  layer.  Camtacts, 
emitters  and  pregions  for  a  num¬ 
ber  of  transistors  are  prepared  by 
vacuum  evaporation  and  alloying. 
'I’he  slice  is  cut  apart,  individual 
units  arc  mounted,  masked  with 
wax  and  etched  to  form  the  mesas, 
about  0.00012  iiuli  high. 

The  techui(|ue  is  suited  to  mass 
puKluction.  It  permits  miiiiaturi- 
/atiou,  which  contributes  tohigher- 
frec|uencv  operation.  The  mono¬ 
lithic  design  permits  operation  at 
higher  temperatures  and  enables 
the  transistor  to  withstand  extreme 
physical  shock. 


Magnetic  Value 
Redetermined 

Mork  Acti'RAiK  value  for  the 
gsroniagnetic  ratio  of  the  proton 
has  been  measured  by  the  National 
Bureau  of  Standards.  ’I’he  measure¬ 
ment,  considered  four  timers  as 
.iccurate  as  one  made  m  19-10, 
makes  possible  more  precise  sallies 
for  constants  dependent  oii  iiiig- 
netic  field  measurements. 

In  addition  to  basic  research 
applications,  the  redetermmation 
is  expected  to  aid  design  and 
desclopment  of  servomechanisms, 
electromagnets,  mass  spectrographs 
and  cyclotrons. 

Protons  of  hvdrogeii  nuclei  in 
distilled  water  were  used  as  a  sam¬ 
ple.  aiialv/ed  in  a  nonmagnetic 
building  after  the  sample  ssas 
magneti/ed.  .\  preliminarv  value 
of  (2.6"';i';  ±0.00001)  x  lo* 
radians/  (sec  gauss),  uncorrected 
for  diamagnetism  of  the  sample, 
was  obtained  in  terms  of  the 
ampere  now  maintained  at  the 
Bureau.  Under  a  more  recent 
determination  of  the  ampere,  the 
numerical  portion  becomes  2.67Sn 
±  0.00002.  I’he  1949  value  had 
the  figure  2.67S24  ±  0.00006. 
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Wound  on  ferrite  cores,  the  Type  M  series  is  available  in  a  variety  of 
windings  to  cover  pulse  widths  from  2  microseconds  down  to  .05  micro¬ 
second,  wound  inverting  or  non-inverting. 

While  the  M  series  is  particularly  adapted  to  subminiature  and  transistor 
circuits,  we  design  and  build  pulse  transformers  to  fit  specific  circniits  or 
to  meet  definite  mechanical  or  thermal  recpiirements,  including  MIL-T-27A. 

Additionally,  Technitrol  makes  a  complete  line  of  lumped  and  distributed 
parameter  Delay  Lines  and  a  vcxriety  of  electronic  test  equipment. 


for  additional 
information, 
write  today  for 
our  bulletin 


ECH]\ITROL 

fNCINfIRINC  COMPANY 
W  1952  E.  Allegheny  Ave.,  Philo.  34,  Pa. 


ELECTRONICS  business  issue  —  September  19,  1958 


CIRCLE  14  READERS  SERVICE  CARD 


MILITARY  BUSINESS 


Weather  Probe  Begins 


New  equipment  buying  seen  as 
USAF  launches  aerial  attack  on  prob¬ 
lem  of  global  weather  forecasting 

Continuous  measurement  of  the  atmosphere  is 
soon  to  be  carried  out  by  flying  weather  stations 
installed  in  Air  Force  4-engine  jet  aircraft.  The  type 
plane  used  may  be  a  KC-135.  It  must  be  capable 
of  making  4,500-mi  flights  and  operating  at  altitudes 
of  50,000  ft. 

TTie  weather  reconnaissance  system,  designated 
AN/AMQ-15,  includes  two  radar  systems,  instru¬ 
ment-packed  rockets,  atmospheric  sensing  equipment 
and  electronic  computers.  Precise  telemetry,  navi¬ 
gation  and  communications  gear  are  also  required 
for  the  project. 

At  jjcriodic  intervals  radiosondes  will  be  launched 
from  aircraft  by  rocket  to  probe  the  jet  stream  and 
other  atmospheric  phenomena  at  altitudes  as  high 
as  1 50,000  ft.  Radiosondes  will  also  be  dropped  by 
parachute  to  read  weather  data  closer  to  earth.  Fac¬ 
tors  to  be  measured  include  air  pressure,  tempera¬ 
ture,  dew  p>oint,  icing  rate,  wind  speed  and  direction, 
ozone,  reflection  of  solar  energy  and  atmospheric 


electricity.  Data  from  the  arctic  regions  and  from 
over  the  oceans  are  expected  to  be  particularly  valu¬ 
able. 

'niough  intended  primarily  for  USAF’s  Air 
Weather  Station  Service,  data  will  also  be  supplied 
to  commercial  air  lines,  the  Weather  Bureau  and 
to  weather  forecasting  services  serving  industry  and 
agriculture. 

An  $11 -million  contract  with  the  Systems  Division 
of  Bendix  covers  the  first  1 2  months  of  the  estimated 
36-month  program  for  research,  development  and 
testing  of  a  prototype  weather  system  in  principal 
ass(Kiate  Boeing’s  707  jet  airliner.  In  all,  seven  divi¬ 
sions  of  Bendix  will  assist  in  the  project. 

Air  Force  adds  that  eight  or  nine  subcontractors 
will  be  selected  at  a  later  date.  Universities  and  a 
number  of  suppliers  will  also  be  asked  to  participate 
in  the  program. 

Engineering  support  is  being  supplied  by  the 
Aerial  Reconnaissance  Laboratory  of  USAF’s  Wright 
Air  De\  elopment  Center.  Project  engineer  is  D.  R. 
Sink. 

'I'he  contracting  officer  is  E.  W.  Kirchmer  and  the 
buyer  is  R.  E.  Welsh,  at  Air  Materiel  Command, 
Dayton.  Ohio. 


MILITARY  ELECTRONICS 


•  Closed-circuit  tv  allowed  USS 
Nautilus  crew  to  watch  the  ice  pack 
above  them  during  recent  trans¬ 
polar  cruise.  Installed  by  engineers 
from  Mare  Island  Naval  Shipyard 
and  General  Electric,  the  camera 
was  mounted  vertically  in  a  pres¬ 
surized  one-ton  steel  capsule  in  the 
conning  tower  of  the  ship.  GP]  is 
also  working  on  sonar  equipment 
for  measuring  ground  speed  to  be 
used  on  submarines  (FTectronics, 
p  8,  Aug.  29). 

•  Propellant-loading  system,  de¬ 
signed  to  shorten  the  countdown 
time  of  Consair’s  liquid-fuel  Atlas 
ICBM,  is  announced  by  prime 
contractor  A.  D,  Little  and  major 
subcontractor  Minncapolis-Uoney- 
wcll.  System  consists  of  a  relay 
matrix-tvpe  sequencer  which  moni¬ 
tors  the  action  of  other  system 
components  and  programs  the 
succeeding  steps  in  the  loading 


sequence  by  serihing  its  own 
action.  Other  comjjonents;  indicat¬ 
ing  and  control  dcsiccs;  high  pres¬ 
sure  shut-off  valves;  and  necessary 
storage  tanks  and  piping.  'Ihough 
designed  for  Atlas,  the  system  can 
be  used  with  any  liquid-fuel  mis¬ 
sile. 

•  Seven  C-47’s  are  being  equipped 
as  electronic  laboratories  bv  Collins 
Radio  under  a  Sl-niillion  contract 
for  Army  Signal  Corps.  Purpose  is 
to  test  airborne  equipment  for  use 
in  present  and  future  Army  planes. 
Equipment  will  include  search 
radar,  electronic  automatic  pilot 
and  various  radio  navigation  sys¬ 
tems  including  TACAN. 

•  Equipment  to  test  the  opera¬ 
tion  of  the  B-58’s  “electronic 
shield”  will  be  designed  and  dc- 
seloped  by  Farnsworth  Electronics 
under  subcontract  with  jjassisc  de¬ 
fense  system  contractor  Syhania. 


CONTRACTS 

AWARDED 

Northrop  receives  an  518,691,384 
arntract  with  AMC  for  R&'D  and 
flight  testing  the  Snark. 

Radioplanc  gets  a  56,704,072  con¬ 
tract  with  Air  Materiel  Command 
for  target  drones  for  USAE,  Army 
and  Na\-y  use.  Also,  a  52,066,749 
contract  with  ,\rmy  Signal  Supply 
Agency  for  surveillance  drones. 

North  American  will  conduct  high 
performance  flights  with  the  X-10 
drone  to  demonstrate  weapon  ca¬ 
pability  of  the  Bomarc,  Contract 
with  AMC  amounts  to  5500,000. 

Raytheon  gets  a  53,092,750  con¬ 
tract  with  Army  Signal  Supply 
Agenev’  for  development  of  a  pulse 
code  modulation  system. 

Philco  will  prepare  an  engineering 
‘design  proposal  for  a  radar  rccon- 
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naissancc  system  for  Army  Signal 
Supply  Agency  under  a  S2.469,381 
contract. 

'I'extron  is  awarded  a  S500,0()0 
prime  contract  from  BuAer  for 
design  and  deyelopment  of  a  mag¬ 
netic  airborne  detection  system. 

'Kyan  rc’ceises  a  $900,000  letter 
contract  with  Army  Signal  Supply 
.\gency  for  production  of  R.\NAV, 
MikIcI  120A.  integrated  automatic 
naxigation  and  (light  control  sys¬ 
tem.  .Xdaptable  for  both  fixed-wing 
aircraft  and  helicopters,  the  system 
will  use  c-w  Doppler. 

Bendix  is  awarded  a  $l,7s0,000 
contract  with  Boeing  for  develop¬ 
ment  and  priKluction  of  the  war¬ 
head  proximity  fuze  for  the  new 
Bomarc  IM-99B. 

\$'altliam  Precision  Instruiiient  re¬ 
ceives  an  order  from  the  Prankford 
.\rscnal  for  elapsed  timers  for  air¬ 
craft,  amounting  to  S53S,000. 

.\ineriean  Machine  and  Foundry 
wins  a  $1,629,911  contract  with 
AMC  for  AN  GPS  1 4  radar  tar¬ 
get  simulator  trainers,  spare  jxirts, 
engineering  and  maintenance  data. 

American  Bosch  .\rma  recxives  a 
$?,240,000  contract  with  .\MC  for 
the  B-52’s  tail  defense  fire  control 
system. 

GF.  will  furnish  ,\N  .\1*S-S1  search 
radar  sets  for  the  B-$2  under  a  $? 
million  contract  with  .WIG. 

RCA  receives  a  $1.$  million  con¬ 
tract  with  Philadelphia  Ordnance 
District  for  multipurpose  missile 
system  test  ec|uipment. 

la.*ar  gets  a  $v-4  million  contract 
with  AMC  for  automatic  flight 
control  systems,  MC-1,  used  in  tlie 
.  KC-n5A. 

Burton  Manufacturing  gets  more 
than  Si  million  in  orders  from 
North  .American  for  Burton  Mach 
Sensing  Systems.  Used  in  high  per¬ 
formance  jet  aircraft,  the  system 
senses  altitude  and  airspeed,  com¬ 
putes  Mach  number  and  provides 
electrical  signals  for  control. 


Welding  .OOS"  diameter  wire  to  a  part  the  tixe  of  a  fly’t  wing 
—3-D  micro-t  isiom  makei  precision  possible. 

Why  ACE  ELECTRONICS 
calls  B&L  Stereomicroscopes 


Part  to  he  welded 
shows  mp  sharply  un¬ 
der  I  it  magnification. 


"INDISPENSABLE 


for  sub-miniature  assembly” 

Mounting  a  triangle  this  size  P.  a  shaft  head  this 
size  with  screws  this  size  //>  is  just  one  phase 
of  sub-miniature  potentiometer  production 
in  the  Somerville,  Mass.,  plant  of  Ace  Electronics 
Associates,  Inc.  Finished  product  is  only 
•/z"  in  diameter,  Vz"  long,  yet  conforms  to 


•I5X  magnification 
astd  measuring  reticle 
let  inspector  check 
winding  tap-off  gap  to 
.?•  (.OOri.  Potenti¬ 
ometer  shown  below, 
actual  tixe  .  .  .  tap-off 
leads  at  top. 


electrical  characteristics  of  units  four  times  its  size. 
Precision  specifications  hold  work  to  tolerances 
of  .001".  That’s  why  Ace  uses  over  100  B&L 
Stereomicroscopes— for  magnified,  distortion-free 
views  in  natural  3-D  aspect— in  every  stage 


BAUSCH  (y  LOMB 


?  c  of  manufacture  from  assembly  to  measurement 
to  inspection. 


SEE  FOR  YOURSELF)  FREE  1S-DAY  TRIAL 


BAUSCH  &  LOMB  OPTICAL  CO. 

70933  St.  Paul  St.,  Rochester  2,  N.  Y. 

□  I'd  likr  lo  borrow  a  B&L  SicreomicroKopc  for 
IS-day  trial  without  com  or  obligation. 

n  Schedule  an  obligation-free  demonMration. 

□  Send  me  B&L  3-D  Micro-Vision  Book 
(Cat.  D-IS). 
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x-ray,  diathermy  and  other  h-f  cir¬ 
cuits.  Rugged  mechanical  construc- 


Ratio  Computer 
1  percent  accurate 

MaGNKTIC  InSI  ROMF.NIS  Co.,  *>46 
Commerce  St.,  'I'hornwixid,  N.  Y. 
Model  Oss72-2  precision  ratio  com¬ 
puter  accepts  two  independent  d-c 
signals  as  low  as  1  im-  full-scale  per 
channel  and  computes  their  ratio 


to  an  accuracs  of  1  pcrcx'iit.  Kni- 
phniiig  cliopjxr  and  a-c  circuitry 
tliroiigliout.  the  unit  has  virtually 
no  drift.  I'vpical  applications  in¬ 
clude  the  measurement  of  ratios 
from  strain  gage  type  transducx-rs, 
thermocouple's,  resistance  bulbs  and 
other  low  le\el  soltage  dcsices. 
Circle  51  on  Reader  Service  Card. 


tion  and  long  leakage  paths  arc  a 
feature  of  the  double-cup  design. 
'Ilic  sjK'cial  ceramic  dielectric  used 
has  an  extremely  high  Q  and  very 
stable  retrace  characteristics.  A 
typical  capacitor  rated  at  75/i^f  at 
5  kv  can  carry  a  current  of  H.5 
amperes  at  50  me.  Circle  50  on 
Reader  Serv  ice  Card. 


Building  Blocks 
for  digital  systems 

I  I.srvey-W'f.m.s  Elfctronics, 
Inc.,  5168  Washington  St.,  West 
Roxbury,  Mass.,  announces  high 
speed  (5  me)  transistor  building 
blocks  for  digital  systems.  Useful  to 
logic  designers  and  engintx'rs  alike. 
Data  Blocs  ma\  be  easily  combined 


by  a  pluggable  pin-jack  system  to 
rapidly  produce  special  test  equip¬ 
ment  and  complete  digital  systems. 
'Ihc  basic  blocks  can  be  reused  any 


numiK'r  of  times  to  form  other  spe¬ 
cial  laboratory  gear  as  needed.  It  is 
possible  to  rapidly  assemble  shift 
registers,  counters,  pulse  generators, 
pattern  generators  and  exjKrimental 
prototyjK's  in  a  matter  of  minutes 
rather  than  days  b\  the  use  of  this 
system.  Circle  52  on  Reader  Ser\- 
icc  C'ard. 


Magnetic  Amplifier 
for  missile  systems 

'I'oRoiEL,  Inc.,  5512  E.  110th  St., 
Kansas  City  54,  Mo.,  has  an¬ 
nounced  a  new  line  of  magnetic 
amplifiers  called  the  “O”  series. 
Input  is  bi-directional,  d-c,  for  both 
control  windings;  output  bi-direc¬ 
tional  7.5  v  d-c.  Gain  for  each  con¬ 
trol  winding  is  2.5  v  for  a  100 


« 

input.  Gain  stability  is  ;tl0  per¬ 
cent.  'I'hc  output  with  zero  input 
shall  not  exceed  75  mv  d-c.  'I'hc 
amplifier  operates  from  a  115  v 
400  cycle  ±10  percent  source. 
Standard  case  size  is  H  in.  o-d 
and  5  in.  high  with  an  11 -pin  plug 
having  a  locating  key.  Typical  ap¬ 
plications  include  missile  and  air¬ 
craft  guidance  systems.  Circle  54 
on  Reader  Service  Card. 
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Peak  Meter 
with  new  probe 

CoNiRoi,  Devices,  Inc.,  8299  E. 
Nine  Mile  Road,  Warren,  Mich. 
A  new  frequency-compensated 
prolx-  extends  the  range  of  the 
model  PTM-7  peak-meter  from 
500  V  up  to  5,000  y.  Function  of 


the  |xak-mctcr  is  to  register  xoltagc 
pulses  which  are  much  tex)  fast  to 
measure  on  conventional  \olt- 
meters.  It  responds  instantaneously 
to  the  peak  \aluc  of  the  waxeform 
regardless  of  shape  and  holds  the 
reading  until  a  rc.set  button  is 
prcs.scd.  Circle  55  on  Reader  Serv¬ 
ice  Card. 


H-V  Capacitors 
double-cup 

Sprague  Electric  Co.,  55  Mar¬ 
shall  St.,  North  Adams,  Mass. 
Types  90C  and  9 1C  double-cup 
h-\’  ceramic  capacitors  may  be  used 
in  transmitters,  electronic  welding 
equipment,  induction  heaters, 
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Recording  System 
6-  or  8-channel 

Sanborn  Co.,  175  W’vmaii  St., 
Waltham  5-1,  Mass.  Ilic  “550” 
series  of  6-  and  S-channel  direct- 
writing  oseillographic  recording 
systems  are  packaged  m  a  single 
mobile  vertical  cabinet.  Perform¬ 
ance  specifications  include  fre¬ 
quency  response  flat  to  100  cps  at 
10-division  peak-to-peak  amplitude 
and  5  db  down  at  120  cps;  linearity 
0.2  div  over  the  entire  50  divisions; 
hysteresis  level  less  than  0.2  div. 
Circle  55  on  Reader  Service  Card. 


TV  tube  manufacturers 
depend  on  Stokes  aiuminizers 

Stokes  twin-tube  aiuminizers  are  fully  automatic 
.  .  .  offer  high  production  rates  for  black  and 
white  screens  or  color  plate  processing . . .  service 
any  type  tube,  including  the  110°  bulb  and 
special  C.R.T.’s. 


These  are  some  of  the  users  of  Stokes  aluminizing  equipment, 
('all  on  the  Stokes  Advisory  Service  for  application  information, 
or  write  for  data  and  speciheations  sheet. 


Microwave  Diode 
for  50-75  kmc 

Microwave  .Xssociates,  Inc.,  Bur¬ 
lington,  Mass.  Type  MA-428  mi¬ 
crowave  silicon  diode  exhibits  high 
tangential  sensitivity  over  the  50 
to  75  kmc  range.  System  noise 
figures  between  15  to  18  db  can 
be  achieved  using  a  matched  pair 
of  these  diodes  as  mixers  in  a  rat 
race  power  divider  (MA-606)  bal¬ 
anced  mixer  assembly  in  conjunc¬ 
tion  with  a  low  noise  i-f  strip,  'llic 
MA-428  may  be  used  also  as  a  high 
sensitivity  detector  in  low  level 
video  receiver  applicatimis.  ITie 
diode  requires  no  mount  and  is 


Amarican  Standard  TV  Taka 
Jamaica  33,  N.  Y. 

Arcadia  OavalaRmanl  Company,  Inc. 
S».  loah.  Ma. 

URL  Eladranict  IndotMat  Limltad 
Montraal,  Quabac,  Canada 


iadca,  Incarparolad 

lovhvWa  8,  Ky. 

ClaramanI  Taka  CarparaMan 
lon^  bland  City,  N.  Y. 

Cantinantai  Elactranica 
PMadalpliia,  Pa. 

Darabaam  Elactranica  Campany 
Indapandanca,  Mo. 

Elactranic  Taka  Carparotiail 
PhUadalphia  18,  Pa. 

Notional  VIdaa  Carporotlaa 

Chicago  32,  W. 


Vacuum  Equipment  Division 
F.  J.  STOKES  CORPORATION 
5500  Tabor  Road,  Philadelphia  20,  Pa. 


Pan-Amarican  Elactranica  Inc. 
Miami,  Ra. 

Pionaor  Eloctronica  Corporation 
West  Lor  Angolas  64,  Calif. 

Pragrattivo  Elactranica  Company 
Yonkart,  N.  Y. 

Radio  Carparotian  of  Amoricn 
lancatlor.  Pa.  and  Marion,  btd. 

Sylvanio  Elactric  Pradacta  Ca.,  Inc. 
Sanaco  FaRa,  N.  Y. 

Thata  Elactranica,  Inc. 

Groonsburg,  Pa. 

Thomoa  Elactranica,  Inc. 

Passaic,  K  J. 

Tang  Sol  Elactric  Ca. 

East  Orongo,  N.  J. 
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American  Blower  suggests; 

PACKAGED  CURE  FOR 
HEAT-CAUSED  “BUGS" 


bolted  directly  to  RG-98U  wave¬ 
guide  flanges.  I-F  or  sidco  output 
coupling  is  obtained  by  means  of 
a  miniature  Microdot  output  con¬ 
nector  located  on  the  top  face  of 
the  diode.  Circle  56  on  Reader 
Service  Card. 


Aiuminum  pressure  blower.  Capacity: 
984  cfm  @  1"  sp  to  536  cfm  @  7"  sp 
@  3450  rpm.  Write  for  Bulletin  4512. 

*  A/IMUan-SbMiiad  ukI  m  tradfinarka 

of  Amcriesn  KadUtor  ft  Standard  SaniUrr  Corporatioo. 


.(^^AMERicAN><$tandard 

CIRCLE  17  READERS  SERVICE  CARD 


Precision  Pot 
highly  versatile 

Gf.orcf.  Rattray  &  Co.,  1 1 6-08 
Mvrtle  Ave.,  Richmond  Hill  18, 
N.  Y.  Model  200-CKUS  two-in. 
precision  pot  finds  wide  acceptance 
in  the  simulator  field.  It  is  modular 
designed  as  each  individual  cup  is 
self-contained.  'ITius,  great  flexi¬ 
bility  of  stacking  is  achieved.  'ITie 
pot  can  be  supplied  with  as  manv 


\ 

as  n  pre-set  taps  or  it  can  lx;  | 
tapped  in  the  field  by  the  user. 

Circle  58  on  Reader  Service  Card. 


Power  Supply 
ultrahigh  regulation 

Kroiin-IIitk  Corp.,  580  Massa- 
chu.setts  Ave.,  Cambridge,  Mass. 
I’he  iikkIcI  UnR-216  power  supplv 
prosides  ultrahigh  regulation  from 
160  to  600  V  for  loads  from  0  to 
100  ina.  It  has  0.002  percent  regu¬ 
lation  and  100  fiv  ripple  oser  the 


Countless  “bugs”  in  delicate  elec¬ 
tronic  equipment  result  from  de¬ 
terioration  of  components  from 
their  own  heat.  Cure:  Depend¬ 
able  cooling,  provided  by  an 
American  Blower  packagecl  air- 
mos  ing  unit.  Numerous  sizes  and 
designs  to  choose  from— many  can 
be  modified  as  needed.  Or,  if  nec¬ 
essary,  we  can  start  from  scratch 
and  design  a  fan  or  blower  to  fit 
your  exact  needs.  For  individual 
specification  bulletins,  write, 
detailing  your  requirements. 
American-Standard,*  American 
Blower  Division,  Detroit  .82, 
Michigan.  In  Canada:  Canadian 
Sirocco  products,  Windsor,  Ont. 

FOR  COOLING  ELECTRONIC 
EQUIPMENT  IN  AIRCRAH 


Transducer  System 
proximity  type 

Electro  Products  LABOR.vroRii':s. 
•4500  N.  Ravenswood  Ave.,  Chi¬ 
cago  -40,  111.,  announces  a  prox¬ 
imity  transducer  system  consisting 
of  a  pickup,  mounted  at  the  point 
of  work;  a  shielded  connecting 
cable;  and  a  control  unit.  'Hio 
presence  of  metallic  workpieces  in 
close  proximity  to  the  pickup 
causes  the  connected  control  unit 
to  provide  an  electrical  pulse  that 
governs  associated  mechanical  or 
electronic  production  operations. 
A  wide  variety  of  manufacturing 
opx'rations  is  being  automated 
through  its  use.  Circle  57  on 
Reader  Service  Card. 


Small  aluminum  axial-flow  fan.  Ca¬ 
pacity:  110  cfm  @  0.6"  sp  to  165  cfm, 
free  delivcrv  @  7250  rpm.  Write  for 
Bulletin  3812. 


rno  DiniD  rnmiiic 


SiRtnuERS-DuNN,  Inc.,  Pitman, 
N.  J.  'Hie  l'’C-2  dpdt  subminiature 
hermetically-sealed  relays  with¬ 
stand  50  g  vibration  at  2,000 
cvcles;  50  g  Class  II  shock;  —65  to 
125  C  ambients;  and  are  designed 
for  pKiwer  and  low  level  switching. 
'Iliev  are  available  with  hook  term¬ 
inals  or  short  or  long  wire  leads. 
'Perminals  base  0.2  in.  grid  spacing. 
Contacts  are  rated  2  amperes  re¬ 
sistive  at  26.5  V  d-c  and  115  v  a-c. 
Circle  59  on  Reader  Service  Card. 


Sealed  Relays 
subminiaturized 
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ACCEPTED  SYMBOLS 


entire  operating  range.  Internal 
impedance  is  less  than  0.1  ohm  for 
frequencies  as  high  as  100  kc.  ’I  ran' 
sient  response  is  0.001  millisec. 
Typieal  lO-hr  drift  is  ?00  ppm. 
Circle  00  on  Reader  Sersice  Card. 


multichannel  recording  instru¬ 
ment.  In  addition,  means  are  in¬ 
cluded  for  balancing  the  bridges, 
establishing  the  desired  sensitivity 
and  for  automatic  remote  calibra¬ 
tion  of  each  channel.  Ilie  instru¬ 
ment  measures  71  in.  bv  4  in.  by 
41  in.  and  weighs  k*ss  than  21  lb. 
Circle  64  on  Reader  Service  Card. 


Tubeless  Supply 

voltage  regulated 

Kr.pco  Lsbor.vioriks,  Inc.,  141-48 
Sanford  .\vc..  Mushing  44,  N. 
Model  SC-42-10  tubeless  transistor¬ 
ized  voltage  regulated  power  sup¬ 
ply  delivers  0-42  v,  0-10  amperes. 
Regulation  for  line  or  load  is  less 
than  0.01  percent  or  0.002  v, 
whicheser  is  greater.  Ripple  is  less 
than  1  mv  rms.  Recovery  time  i.s 
less  than  40  /isec.  Stabilitv  for 
eight  hours  is  less  than  0.01  jxr- 
cent  or  0.002  v,  whicheser  is 
greater.  Operating  ambient  tem¬ 
perature  is  40  C  maximum.  Tem- 
|xrature  ciKfficient  is  less  than 
0.01  percent  |xr  deg  C.  Output 
im|X'dance  is  less  than  0.001  ohm. 
Circle  62  on  Reader  Service  Card. 


Transformers 
and  reactors 


Ki.KCIRO  KNCINKtRINC  WoRKS. 
Inc.,  401  Freda  St..  San  Leandro, 
('alif.  Matched  iiKKlulation  trans¬ 
formers  and  reactors  for  a-m  broiid- 
east  transmitter  applications  are 
announced,  .\\ailable  in  units  for 
240  w,  400  w.  1  kw.  10  kw  and 
40  kw  transmitters,  the  new  design 
ixrmits  size  and  weight  reductions 
with  highest  reliabilitv  in  ix'rform- 
ance.  Response  within  I  db  from 
40  to  10,000  cps  with  under  2.4 
jxrceut  distortion  is  obtained  with¬ 
out  feedback.  Ciicle  6I  on  Reader 
Service  C.ard. 


Carbon!  Element  of  contrasts! 
Source  of  deadly  poisons  and  life¬ 
saving  drugs  .  .  .  black  coal  and 
m'lady's  glittering  diamonds.  To  Tung- 
Sol,  carbon,  best  known  heat  radia¬ 
tor,  means  improved  electron  tubes. 

During  operation,  tubes  heat  up 
If  heot  becomes  excessive,  if  Ihreol- 
ens  tube  operating  efficiency  and 
can  cause  tube  failure. 

Where  this  problem  is  critical, 
Tung-Sol  mokes  the  sensitive  ports  of 
carbon.  Heat  flows  harmlessly  out 
and  away  from  the  carbon  units, 
thereby  extending  efficient  tube  life. 

Use  of  carbon  exemplifies  Tung- 
Soi's  adherence  to  the  highest  stand¬ 
ards  of  materials  and  workmanship. 
This  policy  guides  all  Tung-Sol  activ¬ 
ities  .  .  .  has  been  maintained  without 
compromise  through  years  of  product 
diversity.  It  explains  why,  today, 
Tung-Sol  is  widely  recognized  as 
symbol  of  finest  quality. 

Tung-Sol  Eloctrk  Inc.,  Nework  4,  N.  J. 


Bridge  Balance 
18  input  plugs 

n.MR.XN  Ki.FCIROMC'S,  1846  Rosc- 
craiis  .Xvc.,  Manhattan  Beach, 
Calif.  .-\  new  miniature  strain  gage 
bridge  balance  box  provides  means 
for  interconnecting  a  |jovver  supply 
and  18  strain  gage  bridges  to  a 


Vibrating  Capacitor 
converts  d-c  to  a-c 

SiKVFNS-.XRNOi.n,  Inc..  22  Klkins 
St.,  South  Boston,  Mass.,  an¬ 
nounces  a  vibrating  rtrd  tvpc 
caiMcitance  nuKlulator  used  to  con- 


gufiirTdtcrioNic  and  AiiraiiaTivc  components 
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HERE'S  WHY: 

9  Specialized  high  production 
techniques  afford  lowest  possible 
unit  cost. 

•  Precision  tooling,  rigid  quality 
control  assure  tolerances  to  critical 
specifications. 

•  Ample  stocks  of  over  1000  differ* 
ent  parts  permit  prompt  delivery. 

9  Malco  specializes  in  a  complete 
line  of  small  stampings  for  Radio- 
TV,  electrical/electronic  and  auto¬ 
motive  industries. 

•  Our  line  includes  terminals  and 
printed  circuit  hardware  in  loose 
or  in  chain  form  for  automatic 
insertion. 

Lst  Malco  ihow  you  how  you  can  savo 
on  production  timo  and  costs.  Contact 
vs  today. 

A  Request  handy  ref- 
V  erence  catalog  con¬ 
taining  specifications 
on  standard  and  cus¬ 
tom-made  lugs,  termi¬ 
nals,  corona  rings, 
pins,  contacts  and 
similar  stampings. 

■  lOiH  ona  MANUtaCTUSIftC  CO~ 

^  Chicago  24,  HK 
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vert  d-c  into  sinusoidal  a-c  for  easy 
amplification.  The  VC-713  is 
capable  of  measuring  currents  as 
low  as  10'“  amjjeres  from  a  very 
high  impedance  source.  Popular 
uses  will  include  mass  spectrom¬ 
etry  and  circuits  for  measuring 
(1)  insulation  resistance  and  die¬ 
lectric  leakage  currents,  (2)  pH, 
(3)  radioactivity,  and  (4)  output  of 
ionization  chambers.  An  outstand¬ 
ing  feature  is  its  \irtual  freedom 
from  drift.  Circle  64  on  Reader 
Service  Card. 


Transistors 
general  purpose 

General  Transistor  Core.,  91- 
-27  138th  Place,  Jamaica  35,  N.  Y., 
has  available  10  new  general  pur¬ 
pose  transistors,  types  2N563 
through  2N572.  Five  of  the  ger¬ 
manium  alloyed  junction  units  arc 
packaged  in  the  Jctcc  30  welded 
case,  and  five  in  the  military  case. 
'Phev  arc  recommended  for  appli¬ 
cations  where  tight  parameter  con¬ 
trol  and  high  reliability  are  de¬ 
sired.  Circle  65  on  Reader  Serv¬ 
ice  Card. 


Phase  Meter 
and  phase  shifter 

Dytronics,  P.O.  Box  3676,  Beech- 
wold  Station,  Columbus  14,  Ohio. 
Model  301  phase  meter  and  phase 
shifter  provides  opieration  over  the 
10  cps  to  30  kc  range.  Phase  angle 


Tax 
trend 
reversed 
in  Duval 
County 
JACKSONVILLE 

FLORIDA 


’58  tax  rate 

down  3.2  mills 


Long  friendly  to  industry,  business 
and  individuals,  the  tax  climate 
in  Jacksonville  and  Duval  Countv 
has  been  improved  by  a  3.2  mill 
cut  for  1958  under  '57.  This  was 
accomplished  by  the  addition  of 
$24,000,000  to  tax  rolls  through 
industrial  and  business  develop¬ 
ment,  and  yet  no  increase  in  the 
level  of  assessments. 

Yet  there  have  been  no  cuts  in 
the  constantly  expanding  school 
program,  hospitals  or  other  essential 
public  services.  It  exemplifies  a  con¬ 
tinuing  awareness  of  the  need  for  a 
favorable  tax  structure  and  our 
effort  to  make  Jacksonville  a  better 
place  to  work  and  live. 

Jacksonville  also  enjoys  the  »n- 
eral  benefits  of  Florida’s  excellent 
tax  climate ...  no  state  income  tax, 
no  state  ad  valorem  tax,  no  direct 
state  inheritance  tax. 

Jacksonville  offers  you  great 
opportunities  for  a  plant,  branch 
plant,  office  or  warehouse  and  for 
delightful  living. 

Write  today  for  THE  JACK¬ 
SONVILLE  TAX  FOLDER. 


IDEAL  fVE»r  OAr  FOR  WORK  AND  HAT 
THE  CITY  OF  JACKSONVILLE,  FLORIDA 
ElMtrtc  wiR  UMw  UMMm 
THE  COMMITTEE  Of  ONE  HUNDRED 
Jocksonvill*  Ar«a  ClMmb«r  of  Commorco 
M4-C  Hogow  Slroot  *  fhono  ELgiii  3-4141 
CIRCLE  20  READERS  SERVICE  CARD 
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two  leaders 


in  vibration  testing  combine 


f 


now  the 

LARGEST 

manufacturer 
of  complete 
vibration  testing 
systems! 


'■if 


Here's  how  this  integration  benefits  YOU  ling  electronics,  inc. 

^  ,  .  ...  ...  leader  in  the  manufacture  of 

•  You  benefit  from  new  integrated  engineering  programs  high-power,  electronic  vibration 

that  bring  you  great  new  advances  in  vibration  testing  amplifiers  and  vibration 

systems  and  techniques.  control  systems. 


•  You  benefit  from  new  integrated  manufacturing 
programs  that  shorten  deadlines . . .  speed  deliveries. 

•  You  benefit  from  new  integrated  sales  and  service 
teams  that  assure  top  efficiency  in  the  field  from 
coast  to  coast. 


THE  CALIDYNE  CO.,  INC. 

. . .  leader  in  the  manufacture 
of  electrodynamic  shakers  and 
vibration  control  systems  for 
every  range  of  vibration 
test  programming. 


•  You  benefit  from  new  integrated  management  and 
administration  that  offers  a  complete  line  of  vibration 
testing  systems  in  all  sizes  and  ratings . . .  with  all 
components  matched  for  optimum  system  performance. 


EI-ECT-WWONICS  INC. 

FACTOmY  SALKS  OFFICES 
LING  ELECTRONICS,  INC.  THE  CALIDYNE  COMPANY,  INC. 
9937  W.  Jtfferson  Blvd.  120  Cross  Strttt 
Cuivtr  City,  Cslifofnia  WinciMster,  Massachusetts 


Reaching  for  a 
better  way  to 
read  and  record 
industrial  data? 


is  read  directly  iir  degrees  on  a 
large  circular  dial.  The  phase  meter 
offers  high  sensitivity  and  input  im¬ 
pedances  for  both  input  and  refer¬ 
ence  signals.  The  phase  shifter  pro¬ 
vides  a  300  ohm  output  impedance 
and  a  signal  level  adjustable  from 
0  to  5  V  rms.  Circle  66  on  Reader 
Service  Card. 


BEAHIE  MODEL  0  VARITRON 

cameras,  electrically  pulsed, 
are  used  to  record 
photographically  on  still 
pictures  the  data  required  by 
business,  science  and  industry. 
The  versatile  Model  D 
Varitron  is  a  fixed  position 
instrumentation  camera  that 
may  be  mounted  conventionally 
or  on  its  face  plate.  A  compact 
data  recording  chamber 
completes  the  camera's 
efficiency  giving  time,  numbers 
or  written  identification  to 
every  exposure.  m 


for  more  information  write  to 

151  B  E  ATTI  E-  I 

COLEMAN  ,„c.  i 

1000  N.  Olive  St.  Anaheim.  California 
anCLE  22  READERS  SERVICE  CARD 
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V-T  Voltmeter 

random  access 

Measitrk.ments,  a  McGraw-Edison 
Division,  Boonton,  N.  |.  Model 
162  vtsin  with  push  button 
switches  is  announced.  Fliis  ar¬ 
rangement  prosides  random  access 
to  all  functions  and  ranges,  making 
it  unnecessarv  to  ssvitch  through 
seseral  adjacent  functions  or  range 
positions  as  required  with  rotars 
switches.  Push  button  switcliing 
reduces  operator  error  and  fatigue, 
and  permits  rapid  switching  to  a 
higher  soltage  range  when  oser- 
load  is  imminent.  Circle  67  on 
Reader  Service  Card. 


Window  Splice 
moisture  proof 

AMP  Inc.,  Harrisburg.  Pa.,  has  re¬ 
leased  a  new  moisture  proof  win- 


We  got  our  start 
in  Santa  Clara 
County* 
California 


...and  we*re 
glad  to 
be  here!* 


Mr.  J.  E.  Jennings,  President  of 
Jennings  Radio,  explains  the  de¬ 
sirability  of  their  Santa  Clara 
County  location  this  way; 

"In  our  case,  it  was  prima¬ 
rily  the  availability  of  good 
land  for  low  cost  single  story 
construction  that  made  this 
area  so  desirable.  Of  course, 
we  are  pleased  with  our  loca¬ 
tion  in  Santa  Clara  County  for 
other  reasons,  too.  These  in¬ 
clude  the  variety  of  excellent 
service  industries  nearby  and 
the  highly  skilled  technical 
help  which  is  so  necessary  in 
the  manufacture  of  vacuum 
electronic  components.” 

Statements  from  men  like  this 
are  very  significant.  Talk  with  the 
people  at  Jennings.  Then  fore¬ 
cast  your  future  in  this  liveable 
community  at  the  southern  tip 
of  San  Francisco  Bay. 

WRITE  FOR  FREE  REFERENCE  DATA 
Toll*  a  minuta  now  to  sond  i 

for  tho  informolivo  booklol, 

"Whol  Doot  Santo  Clara 
County,  California  offor  tho 
ELECTRONICS  INDUSTRY?”  _ I 


f  1  Or. 

Vy^Chaxnber 

N.  D*P'.7. 


Greater  San  Jose 
iber  of  Commeroe 
pt.  7,  Son  Jo>o,  California 


SAN  JOSE 
B  Santa  Clara  County 
I^^^^^C^lifornia 
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a/tu 

MACHINE 

A  T  I  O  N 


precision  WASEouijj  BE^oll® 
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TO  YOUR  SPECIFICATIONS 


Bends,  Twists,  OfFsets,  Coils, 
Transitions,  Fabrications  and 
complete  assemblies  to  your  prints. 


MINIATURE  AND  SUB-MINIATURE 


clow  connector- AMP  Cciti-Seal 
splice  that  eliminates  entrv  of  mois¬ 
ture  cine  to  breathing  eansecl  by 
altitude  changes  in  airciaft  cir- 
euitrv.  The  new  splice  is  designed 
with  tin-plated  copper  rings  at 
both  ends  which  crimp  over  the 
wire  insulation  for  a  |X‘rnianent  seal 
against  vapors  and  fluids.  Intended 
primarily  for  use  in  aircraft  or  mis¬ 
sile  cireuitrv,  the  new  connector 
will  fit  more  than  100  insulation 
diameters  in  military  s|X'cifications 
up  to  No.  10  .\wg.  Circle  68  on 
Reader  Sersice  Card. 


Phono  Jack 
simple  mounting 

Kicii.sros  F.i.KcriRocR.SKT,  Inc., 
4-fT2  N.  Kcd/ie  .\ve.,  Chicago,  Ill. 
Phono  Jack  No.  8575  may  be 
mounted  with  a  single  nut  and 
washer.  Its  easv  methcxl  of  mount¬ 
ing  greatly  simplifies  Ixith  basie  as¬ 
semblies  and  replacx’ment  ojx-ra- 
tions,  and  eliminates  the  critical 
alignment  necessiirv  for  drilling 
three  holes  and  mounting  with 
screws,  nuts  and  washers.  Circle 
69  on  Reader  Serviee  Card. 


relays  loy 


n,99*4  y' raltabi*  / tlioclc  and  vibration  rerittanl 

A  FEW  OF  THE  WIDE  RANGE  OF  Hl-G  STANDARD  RELAYS 


Rugged  and  reliable  relays  are  manufactured 
at  Hi-G  in  a  wide  range  of  standard  units... 
and  to  customer  order  with  special  designs 
to  meet  your  particular  requirements. 


Complete  experimental  and  prototype 
facilities  permit  Hi-G  engineering  personnel 
to  study  and  evaluate  your  relay  needs. 


New,  complete  illustrated  specification  sheet 
available.  Write  for  your  free  copy  today. 


And  for  information  on  special  relay  units, 

send  your  specificotions  to  Hi-G  for 

study  and  recommendations  at  no  obligation. 


SEND  FOR  NEW  COMPLETE  ECONOMIC 
STUDY  OF  METROPOLITAN  MIAMI 


SLET  US  SHOW  YOU  HOW  YOUR 
COMPANY  CAN  PROFIT  BY  LOCAT¬ 
ING  IN  THIS  FAST  GROWING  AREA. 

A  24  section,  complete  economic  analy¬ 
sis  has  just  been  prepared  to  supply  you 
with  complete  data  which  will  assist  in 
determining  how  your  particular  man¬ 
ufacturing  or  statewide,  national/inter¬ 
national  distribution  operation  can 
profit  here.  This  important  study  will  be 
mailed  to  you  free  of  charge — in  strict- 
•••  est  confidence — if  you  write,  on  your 

letterhead,  to  the  address  listed  below. 

Please  ...  no  employment  applications.  We  are  deluKed  with  resumes 
from  engineers,  tool  makers,  technicians,  Ph.D.'s,  etc.,  and  cannot 
possibly  aid  in  placement  requests  as  we  already  have  a  tremendous 
surplus  of  skilled  and  professional  labor  here  now.  Sorry. 

John  N.  Gibson,  Director  T  / 

DADE  COUNTY 

DEVELOPMENT  DEPARTMENT 

Section;  35 

Chamber  of  Commerce  Bldg.  •  Miami,  Florida  -  __ 

An  agency  of  the  Metropolitan  Miami  government 
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NEW 

SEMICONDUCTOR 

DEVICE 


Here’s  how  you  can 

MERCHANDISE 


ADVERTISING 

with  these  handy  9"  by  12"  folders 


The  HS-51  HALLTRON  is  based 
upon  the  Hall  effect.  Its  output 
characteristics  are  related  to 
the  product  of  the  input  cur¬ 
rent  and  magnetic  field,  hence 
are  useful  in  many  new  ap-  i 
plications.  The  HS-51  HALL-  § 
TRON  is  a  fully  developed  M 
production  unit  utilizing  in-  W 
dium  antimonide  and  is  de-  w 
signed  to  work  In  the  § 
customer's  magnetic  cir-  § 

cult.  M 

Applications  of  the  W  J 
HS-S1  HALLTRON  #  § 

•  DC  ts  AC  MW 

converters  #  m 

•  Magnetic  field  #  M 

measurement  #  M 

•  Computer  W  M  9^ 

applications  §  § 

•  Control  M  §  m. 

applications  #  § 

•  Gyrators  §  §  i  J 

•  Circulators  §  §  ;  | 

•  Power  meters  m  §  |  J 

•  Transducers  mm  f  I 


r§  Typical  Room 
#  Temperature 
M  CharKteristics 

m  Typical  open- 
m  circuit  Hall  out- 
M  put  veltog*  of 
J  on  H$-SI  HALL- 
'  TRON  vs.  mog- 
notic  field  strurrgth 
for  various  values 
of  control  current,  Ic. 


OHIO  SEMICONDUCTORS,  INC. 

103^  W.  THIRD  AVENUE,  COLUMBUS  t,  OHIO 
CIRCLE  27  READERS  SERVICE  CARD 
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Keep  your  sales,  management 
and  distribution  people  informed 
on  your  advertising.  Circulate  pre¬ 
prints,  reprints,  schedules  and 
other  material  in  these  folders, 
and  make  your  advertising  dollars 
work  over  and  over  for  you. 

Write  for  illustrated  folder  and  price  list 

Promotion  Dept.  .  .  .  Room  2700 
McGraw-Hill  Publishing  Co  ,  Inc 
330  West  42nd  Street.  New  York  361  N.Y 


Literature  of 


MATERIALS 

Stripping  Agent,  isochein  Resins 
Corp.,  221  Oak  St.,  Providence  9, 
R.  1.  Data  bulletin  DB-701-81 
describes  Isostrip  701,  a  fast  act¬ 
ing  stripping  solvent  for  recover¬ 
ing  valuable  parts  coated,  cast  or 
molded  in  epoxv  or  polyester  ann- 
pounds.  Circle  71  on  Reader  Serv¬ 
ice  Card. 


COMPONENTS 

C-R  T’nbcs.  W'atcrinan  Products 
Co.,  Inc.,  24-fs  Kincrald  St.,  Phila¬ 
delphia  2S,  Pa.  Knginccring  data 
on  Ravonic  cathode-ray  tiilx's  in¬ 
cluding  applications,  characteristics, 
and  general  information  arc  avail¬ 
able.  Circle  72  on  Reader  Service 
Card. 

F.lectrical  Connectors.  Cannon 
Klectric  Co.,  4208  Humboldt  St., 
Los  .\ngelcs  41,  Calif.,  announces 
a  bulletin  describing  the  type  KX 
Cannon  plug,  a  fully  environ¬ 
mental-resistant  line  of  electrical 
connectors  designed  primarily  for 
use  in  aircraft  and  missiles.  Circle 
74  on  Reader  Service  Card. 

Ixm  Frcqiicncv  Crystal.  Blilev 
F.lcctric  Co.,  Union  Station  Bldg.. 
Kric,  Pa.  Bulletin  511  contains 
technical  data  on  a  new  crystal 
for  missile  application.  Frequency 
range  of  the  crystal  dcscrilK-d  is 
from  4  kc  to  600  kc.  with  reliable 
performance  at  temperatures  up  to 
185  C.  Circle  74  on  Reader  Serv¬ 
ice  Card. 

Magnetic  .\m|)lifier.  .\cromag. 
Inc.,  22519  Telegraph  Road,  De¬ 
troit  41,  Mich.,  has  a  new  two- 
color,  two-page  bulletin  describing 
the  440  integrating  magnetic  ampli¬ 
fier.  T  he  amplifier  described  is  used 
in  missile  guidance  systems,  indus¬ 
trial  controls  and  other  precision 
control  equipment.  Circle  75  on 
Reader  Service  Card. 

Wire-Wound  Resistors.  Ul- 
tronix,  Inc.,  116  S.  Baysliorc  Blvd., 
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sets  terminals  faster 


THE  NEW  BLACK&WEBSTER  ELECTROSET 


the  Week 


San  Mateo,  Calif.  A  foiir-pigc  bul¬ 
letin  describes  the  new  line  of  fully 
enciipsulatcd  precision  wire-wound 
resistors  which  feature  unusual  sta¬ 
bility,  extremely  low  temperature 
coefficient,  and  close  tolerance. 
Circle  76  on  Reader  Service  Card. 


EQUIPMENT 


l^ata  Processing  System.  Beck¬ 
man  Systems  Division.  N.  Mul¬ 
ler  ,\vc.,  .\naheim.  Calif.  Bulletin 
^01 -4  pros  ides  detailed  information 
on  features,  applications  and  speci¬ 
fications  of  the  iiKKlel  12?  data 
processing  system.  Circle  77  on 
Reader  Service  C'ard. 


Nuclear  Instruinentation.  Borg- 
Warner  Corp.,  ??()0  Newport 
Bl\d.,  Santa  .Xna,  ('alif.  Detecto- 
lab  model  DM12  linear  count  rate 
meter,  imnlel  D.\S  linear  amplifier 
and  iikhIcI  DSS  precision  binarv 
sc-alcr  are  described  in  new  tech¬ 
nical  bulletins.  Circle  78  on 
Reader  Service  Card. 


Transistori/ed  Power  Supplies. 
Dimlxla  Klectronics  Corp.,  11-11 
ni  St.,  College  Point  s6,  N.  Y. 
A  -f-page  folder  contains  outline 
dimensions,  spc'cial  featmes  and 
s|x‘cifications  for  its  iikkIcI  I.-’P 
consection  ciMiled,  transistorized 
power  supplies.  Circle  79  on 
Reader  Service  C'ard. 


than  any  production  tool  you  have  ever  used 


The  new  Black  &  Webster  ELECFROSET 
V  is  an  all  electric  solenoid-operated  high 
production  tool  for  setting  standard  turret 
type  or  seamed  terminals.  speeds  up 
production,  reduces  costs  because  it  auto- 
matic,  accurate  —  and  lightning  fast. 
Here’s  how: 

OPERATION- -Terminals  are  fed  to  staking  nest  automatically  from  V  vibrator  feeder.  Opera¬ 
tor  simply  places  board  over  terminal  and  triggers  Electropunch,  staking  terminal  in  the  board.  As 
operator  withdraws  board,  feed  automatically  advances  new  terminal  to  nest. 

FASTER  PRODUCTION— limited  only  by  operator  speed  in  feeding  board.  ELECTROSET  has 
achieved  rates  to  3600  per  hour. 

CONTROLLED  IMPACT — careful  control  through  variable  voltage  transformer,  capable  of 
varying  impact  from  feather  touch  to  3500  lbs.  Accurate,  positive  "punch”  eliminates  rejects  from 
too-light  or  too-heavy  blows. 

EASY  POSITIONING— light  beam  under  punch  head  indicates  exact  terminal  location,  when 
terminal  is  hidden  by  board. 

VERSATILE— adaptable  to  feeding  and  setting  contacts,  pins,  shoulder  studs  and  plug  nuts. 


Vidicoii  Camera.  Radio  Corp.  of 
Amcric-a,  C^amdcii,  N.  ).  Use  of 
the  I'K-IS  vidicoii  television  cam¬ 
era  as  the  nucleus  of  an  economical 
and  versiitile  tv  system  is  described 
in  a  new  brrxTuire.  Circle  80  on 
Reatler  Service  Card. 


FACILITIES 


Product  Design.  Designers  for 
Industry,  42-11  Knlton  Parkway, 
Cleveland  9,  Ohio.  In  a  recent  20- 
p;ige  brochure  24  examples  of 
‘‘planned  product”  developmental 
technique  are  illustrated,  with  the 
problem,  solution  and  new  dc'sign 
omcepts  used  detailed  in  each  case. 
Circle  81  on  Reader  Service  Card. 


SEND  SAMPLE  TERMINAL  FOR  EVALUATION. 


DEPT.  E,  445  WATERTDWN  STREET.  NEWTDN  SI,  MASSACHUSETTS 
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FOREIGN  BUSINESS 


Japanese  Push  Radioisotopes 


Experts  see  new  applications, 
increased  instrument  output  as 
studies  continue 

Japanese  specialists  report  industrial  interest  in 
radioisotope-equipped  instruments  is  opening  new 
applications  and  new  markets  in  their  countr^^ 

During  a  recent  visit  to  the  U.  S.,  a  12-man  team 
of  Japanese  experts  was  interviewed  by  Electronics. 
Here  is  the  picture  they  presented  of  radioisotope 
use,  production  and  research  in  japan: 

Industrial  uses  of  radioisotojjer.  and  associated  test 
equipment  are  just  now  becoming  practical.  Radio¬ 
graphy  is  used  widely,  such  as  in  examination  of  cast¬ 
ings  and  welds  at  shipyards  and  machine  works. 

Value  of  Japanese-produced  radiation  measuring 
instruments,  parts  for  radiation  measuring  instru¬ 
ments  and  other  apparatus  equipped  with  radioiso- 
tojjcs  is  now  about  $2.47  million  a  vear. 

This  production  is  expected  to  increase  rapidly 
with  advances  in  radioisotope  use  in  the  atomic 
energy  industrs'.  An  estimated  70  percent  of  such 
instruments  now  being  used  in  Japan  arc  American. 

Thickness,  density  and  liquid-level  gages  equipped 
with  isotopics  are  being  used  to  a  limited  extent  in 
manufacturing  as  development  continues. 

Control  systems  usmg  radioisotopie-equippcd  gages 
are  also  under  study.  But  right  now  many  studies 
are  directed  towards  quality  control.  'Flic  experts 


add  that  more  development  is  also  necessary  in  such 
associated  dcs  ices  as  d-c,  pulse  and  con\crtcr  ampli¬ 
fiers  and  vibrating-rced  electrometers. 

Measuring  devices  using  radioisotopes  arc  prima¬ 
rily  used  as  indicating  meters  in  Japan.  But  studies 
of  control  through  gaging  arc  progressing  steadily. 

Japanese  scientists  believe  the  ionization  chamber 
holds  promise  for  industrial  use.  'Fhc\'  cite  its  simple 
circuits,  rclatiscly  trouble-free  ojx:ration,  high  speed 
of  response  and  short  resolving  time,  and  accuracy 
of  measurement.  Application  studies  include:  use 
of  the  parallcl-platc-t\  pc  ionization  chamber  for 
monitoring  alpha  contamination  of  clothing  and 
floors;  measurement  of  background  radiation  with 
a  spherical  ionization  chamber;  and  measurement 
of  argon  41. 

Work  on  scintillation  counters  is  said  to  be  "com¬ 
paratively  new.”  Researchers  arc  interested  in  their 
use  for  fast  neutrons,  gamma  rays  and  slow  neutrons. 

Multiplier  phototubes  with  performanec  character¬ 
istics  similar  to  U.  S.  tubes  have  rcjxirtedly  been 
made.  In  addition,  tubes  with  chamber-t\pc  elec¬ 
trodes  are  being  studied.  Sealers,  rate  meters,  pulse- 
height  analyzers,  linear  amplifiers,  distributed  ampli¬ 
fiers,  delay,  circuits  and  coincidence-anticoincidence 
circuits  for  scintillation  counters  are  under  study. 

A  single-channel  gamma-ray  spectrometer  has 
reached  the  production  line.  Studies  to  improve  the 
accuracy  of  multichannel  spectiometers  and  to  re¬ 
duce  their  size  are  going  on. 


DEVELOPMENTS  ABROAD 


•  Russian  electronic  engineers 
claim  to  have  cut  the  time  of  metal 
fatigue  testing  from  “sc\cral  weeks” 
to  one  hour.  A  Soviet  publication 
says  electronic  testing  and  control 
equipment  designed  bv  engineers  in 
the  Ukraine  determines  the  precise 
fatigue  limit  of  iron,  steel,  non- 
ferrous  metals  and  their  allovs,  and 
metal  ceramic  at  normal  and  high 
temperatures.  The  test  set  is 
cquipjxd  with  a  magnetic  vibrator 
which  transmits  alternating  loads 
at  the  rate  of  20,000  times  a  second 
to  the  metal  under  test.  Special 
steel  and  alloys  can  be  fatigue- 
tested  at  a  load  alternating  at  300- 
million  times  a  second.  Operation 
is  said  to  take  30  hours  compared 
to  two  years  bv  older  methods. 


•  Britain’s  new  fi\c-ycar,  S 1 5- 
million  plan  to  modernize  her  air 
traffic  control  system  envisages  new 
long-range  radar  stations  at  four 
strategic  points-southeast  England, 
Manchester,  the  west  countn-,  and 
near  Prestwick,  Scotland.  At  these 
stations,  electronic  equipment  will 
receive,  store  and  display  informa¬ 
tion  required  bv  controllers.  Plan 
features  a  reduction  in  the  amount 
of  communication  between  aircraft 
and  ground.  This  results  in  an  ex¬ 
tension  of  radar  coverage;  four  new 
radar  stations  will  ha\e  a  low-le\’el 
range  of  85  miles  and  a  high-lc^■cl 
range  of  more  than  100  miles. 
Data  will  go  automatically  to  three 
civil-military  centers  in  London, 
central  England,  and  Scotland. 


EXPORTS 
and  IMPORTS 

Indonesia  is  placing  a  S  10-million 
order  for  t\  and  other  communica¬ 
tions  equipment  with  W’est  Ger¬ 
man  companies,  according  to  Ger¬ 
man  press  reports.  'Fhc  foreign 
exchange  bureau  is  said  to  have 
rcccised  instructions  from  the  gov¬ 
ernment  to  make  asailablc  the 
nccessars’  foreign  currency. 

Norway’s  Ministry  of  Defense  has 
just  ordered  S3  million  worth  of 
Marconi  radar  equipment  as  part 
of  the  NATO  infrastructure  pro¬ 
gram.  Details  arc  classified,  but  it 
is  known  that  the  order  includes 
two  high-power,  long-range  control 
and  reporting  stations. 

Poland  reports  protluction  of  18,- 
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Only  Merck  makes 

all  three  forms  of  ultra-pure 


for  semiconductor  applications 


Merck  Polycrystalline  Billets — have  not  been  previously  melted  in  quartz,  so 
that  no  contamination  from  this  source  is  possible.  Merck  guarantees  that  single 
crystals  drawn  from  these  billets  will  yield  minimum  resistivities  over  SO  ohm  cm. 
for  n  type  material,  and  over  100  ohm  cm.  for  p  type  material.  Merck  Silicon  Billets 
give  clean  melts  with  no  dross. 

Merck  Polycrystalline  Rods — are  ready  for  zone  melting  as  received  ...  are 
ideal  for  users  with  floating-zone  melting  equipment.  Merck  Polycrystalline  Rods 
(8Vi  to  lOVi  inches  long  and  18  to  20  mm.  diameter — smaller  diameters  on  special 
order)  yield  more  usable  material.  In  float-zone  refining  one  can  obtain  minimum 
resistivities  of  1000  ohm  cm.  p  type  with  minimum  lifetime  of  200  microseconds. 

Merck  Single  Crystal  Silicon — offers  manufacturers  without  floating-zone 
equipment  semiconductor  Silicon  of  a  quality  unobtainable  elsewhere.  No  crucible- 
drawn  crystals  can  match  the  reliability  of  Merck  single  crystal  material  in  semi¬ 
conductor  devices.  Merck  Single  Crystal  Silicon  is  available  with  min.  resistivity  of 
1000  ohm  cm.  p  type.  Other  resistivities  ranging  from  1.0  ohm  cm.  p  or  n  type  up 
to  1000  ohm  cm.  will  soon  be  available. 


C  iiUrck  (  C*.,  Inc 


For  additional  information  on  specific  applications  and  processes,  write 
Merck  A  Co.,  Inc.,  Electronic  Chemicals  Division,  Dept.  ES-7,  Rahway, N.J. 


ULTRA-PURE 

SIUCON  —a  product  of  ME2RCK 

BASE  BORON  CONTENT  BELOW  ONE  ATOM 
OF  BORON  PER  SIX  BILLION  SILICON  ATOMS 
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644  h'  sets  in  the  first  half  of  1958 
compared  to  6,502  in  the  s;nnc 
period  last  year.  I'his  was  still  be¬ 
hind  the  goal  of  24,000  se'ts  for  the 
six  months:  planned  prcKlnetion  in¬ 
crease  during  the  second  half  of 
1958  is  supposed  to  boost  output 
to  69,000  sets  for  the  year. 


In  Tokyo  a  card-programmed  steel 
mill  for  the  Nippon  Kokan  K.K.’s 
Mizue  Works  will  be-  the  first  oxer- 
seas  application  of  Westinghouse 
Electric  Corp.’s  new  Prodac  con¬ 
trol  system.  W'hen  completed  in 
1959,  the  installation  will  Ik-  part 
of  a  new  semicontinuous  hot  car¬ 
bon  steel  strip  mill.  As  in  the  case 
of  similar  U.S.  systems,  the  mill 
will  carry  out  a  complete  rolling 
schedule  according  to  data  stored 
on  a  single  punched  card. 


In  Pakistan  a  Marconi  \hf  system 
has  Ix-en  installed  in  the  port  of 
Karachi  to  improxc  operational  effi¬ 
ciency  and  control  nunements  of 
tugs  and  pilot  launches  in  the  har¬ 
bor  and  its  approache-s.  Svstem  uses 
10-w  f-m  transmitter/receixers  ar¬ 
ranged  for  duplex  operation,  l-'ixed 
stations  arc  located  in  the  offices  of 
the  harbor  master,  dock  master  and 
the  port’s  mechanical  engineer;  fixe 
mobiles  are  aboard  three  tugs  and 
txxo  pilot  launches. 


MAiFtK  if  rapidly^  clearly,  durably 

>  wifh  ihe  MARKEM  METHOD 


In  Pern  Cominco  S.  ,\.  has  com¬ 
pleted  and  installed  a  lO-kxx- 
radio-teletxpexvriter  transmitter  for 
Agencx'  l-’rancf  Presse.  six  1-kxv 
broadcast  transmitters  and  15 
300-w  broadcast  repe-ater  transmit¬ 
ters  for  proxincial  stations.  Co¬ 
minco  siiys  these  are  the  first  large 
transmitters  made  in  Peru.  I-’inn 
says  it  purchases  most  of  its  small 
components  from  U.S.  firms  but 
manufactures  its  oxvn  cabinets, 
transformers,  large  xariable  air  ca- 
p;icitors  and  coils. 


24  HIGH  PRODUCTION  MARKEM  MACHINES 


MARK  PARTS  OF  ALL  SIZES  AND  SHAPES  .  . .  TUBING, 
TAPE  AND  LABELS  . .  .  BOXES  AND  PACKAGES 


Imprint,  color  band,  or  screen  process  print  your  products  and  packages  at 
production  rates  —  in  the  quantities  you  need  as  you  need  them.  Save  the 
time,  cost,  delays  and  waste  involved  in  hand  stamping  —  or  stocking  large 
label  inventories.  Markem  specialty  inks  answer  adhesion,  clarity,  drying 
speed,  special  “environmental”  requirements.  Locate  machines  anywhere  in 
your  plant,  or  integrate  with  other  operations;  use  one  machine  for  several 
jobs.  Change  imprint  in  seconds  with  quick  change  printing  elements. 


British  firm  is  exporting  a  nexv  elec¬ 
tronic  instrument  for  checking 
car  engine  performance.  Crypton 
Equipment  Ltd.,  Bridgexxater, 
Somerset,  England,  says  its  15  x 
22  X  8-inch  instrument  xveighs  58 
pounds,  is  axailable  in  a  xarietx-  of 
mountings  and  xvith  a  number  of 
supplementarx-  instruments,  and 
carries  out  sexen  sequence  tests 
coxering  nearly  50  points  in  10 
minutes. 


Leading  electrical/electronic  manufacturers  throughout  the 
country  are  using  hundreds  of  Markem  machines  for  faster,  better 
marking.  You  can,  too.  Ask  Markem  for  recommendations; 
enclose  samples  (if  possible)  to  be  marked.  New  catalog  describes 
all  machines  for  electrical/electronic  industries,  shows  typical 
items  marked.  Write  Markem  Machine  Co.,  Keene  6,  N.  H. 
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BROADCASTING 


Rise  Seen  in  Taped  Tv 


Use  of  tape  in  making  tv  commer¬ 
cials  is  pointing  the  way  to  new  sales 
of  recorders  and  tv  camera  chains 

Trend  taking  shape  this  Fall  is  the  use  of  magnetic 
tape  recording  for  tv  commercials.  This  is  expected 
to  open  up  a  new  market  area  for  tv  tap>e  recorders 
and  tv  camera  chains. 

Check  this  week  by  Electronics  shows  that  sev¬ 
eral  New  York  producers  of  tv  commercials  ha\e 
already  purchased  tape  recorders  and  camera  chains. 
A  black  and  white  recorder  costs  $45,000. 

Main  selling  point  for  the  tape  technique  is  play¬ 
back  speed.  Filmed  commercials  take  two  to  three 
days  to  process  for  preview.  Tape  allows  produc¬ 
tion  review'  immediately  after  the  “shooting”,  and 
on-the-spot  correction  of  errors. 

Camera  chain  equipment  is  usually  vidicon,  in¬ 
cludes  three  or  four  pickup  cameras.  To  date,  few 
commercials  have  been  done  in  color.  Producers 
say  this  may  be  the  case  for  some  time. 

A  saving  offered  by  tape  is  that  it  can  be  erased 
and  used  over  once  it  has  served  its  purpose.  One 
hour’s  running  time  uses  $300  w'orth  of  tape. 

Need  for  maintenance  personnel  may  delay 


slightly  the  wider  adoption  of  magnetic  tape  com¬ 
mercials.  As  one  producer  puts  it,  “For  film,  we 
have  exjjerience  going  back  to  the  days  of  silent 
movies,  on  tape  our  experience  goes  back  a  couple 
of  months.”  On  the  other  hand,  another  firm  says 
it’s  relatively  easy  to  train  a  newcomer  to  the  busi¬ 
ness  in  tape  production. 

From  the  technical  viewpoint,  taped  commercials 
will  have  the  advantage  of  allowing  the  production 
to  be  made  with  the  correct  electronic  signal  charac¬ 
teristics.  In  many  cases,  a  film  that  seems  suitable 
to  the  producers  can  appear  to  be  below  standard 
when  used  w'ith  studio  equipment  that  is  not  set 
for  its  particular  light  levels  and  other  \ariable  char¬ 
acteristics  that  must  be  translated  into  electronic 
signals. 

Comment  along  Madison  Avenue  is  that  some 
agencies  are  also  becoming  customers  for  tv  tape 
equipment  and  camera  chains.  Current  general 
practice  is  for  the  agency  to  use  tv  station  facilities 
or  work  with  a  commercial  producer. 

Other  users  predicted  for  the  tape  recording- 
camera  chain  equipment  are  medical  schools.  Visi¬ 
tors  to  the  American  Medical  .‘\ssociation  Conven¬ 
tion  last  June  studied  taped  recordings  of  an  actual 
operation. 


FCC  ACTIONS 

•  Grants  requests  of  GE  Labor¬ 
atories  and  Institute  of  Hi-Fi 
Manufacturers  for  extension  of  time 
to  October  2  for  filing  comment  on 
increased  use  of  f-m  subsidiary 
channels. 

•  Releases  technical  report  on 
analysis  of  long  term  fading  ranges 
for  t\-  and  f-m  service  fields.  Copies 
are  asailable  on  request  to  Com¬ 
mission’s  technical  research  divi¬ 
sion. 

•  Grants  c-p  to  WHEN,  Buffalo, 
N.  Y.,  for  installation  of  new  tvpe 
antenna,  increased  erp  to  110  kw, 
and  increased  antenna  height  to 
1,350  feet. 

•  Notes  filing  by  Pennsylvania 
Broadcasting  Co.,  Philadelphia,  for 
voluntary  assignment  of  license  and 


/ 


construction  permit  to  W'lP  Broad¬ 
casting,  Inc. 

•  Accepts  application  from 
Clover  Park  School  District  400, 
Tacoma,  Wash.,  for  change  in  loca¬ 
tion  to  Lakewood  City. 

•  Accepts  application  from 
Plains  Broadcasting  Co.,  Amarillo, 
Tex.,  for  new  f-m  station  on  93.1 
me,  channel  226,  erp  14.6  kw  with 
441-ft  antenna  height  above  a\er- 
age  terrain. 

•  Issues  final  tv  broadcast  data 
on  financial  revenues  for  1957. 

•  Grants  permission  to  Biscayne 
Tv  Corp.,  Miami,  Fla.,  to  raise  erp 
of  WKCR  to  100  kw.  Permission 
also  granted  to  decrease  antenna 
height  to  250  ft,  install  new  type 
antenna. 


STATION  MOVES 
and  PLANS 

KOMA,  Oklahoma  Citv,  Okla., 
plans  sale  of  station  to  Stort/. 
Broadcasting  Co.  for  $600,000. 

KB(;,  San  Diego,  Calif.,  files  appli¬ 
cation  for  permission  to  operate 
transmitter  bv  remote  control. 

WAYX,  W'avcross,  Ga.,  requests 
c-p  for  increase  in  daytime  power 
from  250  w  to  1  kw,  and  installa 
tion  of  new  transmitter. 

KDEF,  Albuquerque,  N,  M.,  seeks 
c-p  to  change  hours  of  operation 
from  daytime  to  unlimited,  using 
500  w  daytime,  1  kw  night  with 
directional  antenna. 

KDPS-TV,  Des  Moines,  la.,  (Com¬ 
munity  School  District)  is  granted 
modification  of  c-p  to  change  erp. 
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raise  antenna  licight  ?20  ft,  change 
type  of  transmitter. 


WG'I’K,  Toledo,  ().,  is  permitted 
extension  of  completion  date  to 
December  27,  1958. 


KCU.D,  Garden  City,  Kans.,  files 
for  application  to  change  crp  from 
visual  45.7  kw-aural  22.9  kw,  to 
visual  49.3  kw-aural  24.7  kw. 


KCNO,  .Mturas,  Calif.,  plans  vol- 
nntars'  assignment  of  license  from 
Interstate  Broadcasting  Co.  of 
Oregon,  Inc.,  to  Stultor  Corp. 


KSFK,  Needles,  Calif.,  files  for 
license  to  cover  c-p  authori/.ing  in¬ 
stallation  of  new  transmitter. 


Macon,  Ga.,  applies 
for  permission  to  ojx-ratc  transmit¬ 
ter  bv  remote  control. 


Contains  25  different 

test  samples  of  high -dielectric  ^ 

INSULATING  TUBING  and  SLEEVING 


\N'CIA,  Champ;iign.  111.,  files  ap¬ 
plication  for  renewal  of  license. 


Incluths  samples  and  descriptions  of 


BONN',  Terre  ll.iute,  Ind.,  plans 
installation  of  old  main  transmitter 
as  auxiliarv,  and  remote  operation 
from  studio  location. 


VARGLAS  SILICONE—  Class  H  tubing,  sleeving,  lead  wire,  tying  cord. 
Withstands  temperature  from  — 85°F  to  500®F. 

PERMAFIl-IMPREGNAnD  VARGLAS  TUBING-Fiberglas  impregnated  with 
(General  Electric  Permafil. 

VARGLAS  SLEEVING  AND  TUlING-synthetic  treated,  varnished,  lac¬ 
quered,  saturated  and  others. 

VARGLAS  NON-FRAY  SLEEVING-three  types  available.  Withstands  tern- 
temperatures  up  to  1200°F. 

VARFLO  TURING  AND  SLEEVING-fuli  range  of  colors,  sizes  and  grades. 
Vinyl  coated  Fibergias. 

VARFLEX  COnON  TUBING  AND  SLEEVING  —varnish  or  lacquer  impreg¬ 
nated — all  NEMA  grades. 

SYNTHOLVAR  EXTRUDED  TUBING-listed  by  UL  for  use  at  105°C.  Various 
formulations  to  meet  unusual  requirements. 


NNMCD,  NNclch.  \N’.  Va..  seeks 
vohmtarv  assignment  of  license 
from  NN’ilhamson  Broadcasting 
Corp.  to  NN'elch  Broadcasters.  Inc. 


KIIIN,  Hugo,  Okla.,  plans  s;ilc  of 
station  to  D.  \N  .  Brawner  who  also 
owns  station  KF'TV,  Paris,  'Tex. 


NN'FRF,  Cleveland,  ().,  recciscs 
|X'rmission  to  change  from  auxiliary 
operation  of  transmitter  to  alter¬ 
nate  mam  o|XTation. 


ICTKN,  Ketchikan,  .Nlaska,  applies 
for  license  to  cover  c-p  authori/ang 
installation  of  a  new  transmitter. 


MAIL  COUPON  TODAY 
FOR  SAMPLE  FOLDER 


KACY,  Port  lluenemc,  Calif.,  stx'ks 
license  to  co\er  c-p  authori/.ing  new 
standard  broadcast  station  at  930 


VARFLEX  CORPORATION 

S06  W.  Court  St.,  Romo,  N.  Y. 


PlooM  tond  mo  troo  toldor  containing  tomplot  of  your  oloctrkol  tubing  and  tiooving. 
I  om  particularly  intoroitod  in  intulotion  for^ . . . . . . . . 


NN'FBR.  Baltimore,  Md.,  requests 
authoritv  to  determine  operating 
power  of  auxiliary  transmitter  bv 
direct  measurement  of  antenna 
power. 


Company. 


Stroot 
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SAMUEL  K.  MACDONALD,  INC 


manufocturtri  rtprtsentafives  ever  25  years 

1531  SPRUCE  STREET,  PHIIA.  2,  PA. 

Territory:  ^  i  OtK«r  Officet 

Penniyivonio  •  Now  Jortoy  I  Pittibwrgh 

Oelowort  •  Morylond  I  Boltimor« 

Virginio  •  Weft  Virginto  I  Wolhinglon,  O.C- 


Searchlight 

Section 

(Classified  Advertising) 

^^OPPORTUNITIES'' 

EMPLOYMENT  -  BUSINESS 


PLANTS  and  PEOPLE 


-RATES- 

DISPLAYED 

Hporro  with  horUer  rulef  fi>r  prominent 
(iispln):  of  iiUTertisementf. 

The  adrertiRins  rate  !»  124. 7S  per  Inch  for  all 
a<lvertl»lnc  other  than  f^ploymeot. 

I'^nploj’ment  Opportunities — t2A.(17  per  Inch.  lub- 
Jeet  to  AfenrY  f'onimUtion. 

Am  odrerfioiHff  ineA  is  measured  %*'  rertlcallj  on 
one  rolumn.  3  eolumns--3t  InrheR — to  a  page. 

UNDISPLAYED 

t2.4t  per  line,  minimum  3  Itnef.  To  figure  advance 
pa}'roent  count  3  average  words  as  a  tine. 

PtfoitiotiM  Wonted  take  one-half  of  above  rate. 

00/  .VMfnbers  in  care  of  our  \ew  York,  f'hlcago  A 
San  Francitco  office*  count  as  one  acklitional  line. 

Dioeonnt  of  if  full  payment  Is  made  in  advance 

for  4  consecutive  Insertionji. 


Schaevitz  Gets  AAore  Space 


expand  its  plant.  According  to 
Ilcrnian  Schaevitz.  president,  plans 
arc  already  iirnlcr  way  for  inlditions 
to  the  new  structure. 

Conipany’s  rapid  growtli  has  re¬ 
sulted  from  its  new  developments 
in  clcctronjc  devices  for  measur¬ 
ing.  recording  and  controlling  pres¬ 
sure  and  temperature.  Recent 
contracts  awarded  to  Schaevitz  tor 
development  and  production  ex¬ 
ceed  $1  million. 


Completion  of  its  move  from 
Camden  to  a  new  50,000  sq  ft 
plant  (picture)  in  Pennsauken, 
N.  is  announced  by  Schaevitz 
Knginccring.  New  plant  will 
house  on  'one  floor  all  offices,  re¬ 
search  development  and  test  fa¬ 
cilities,  as  well  as  manufacturing 
operations. 

'Phis  is  the  third  time  in  the 
past  three  years  that  Schaevitz  has 
outgrown  its  quarters  and  had  to 


in 

Washington 

Representation! 


An  eminently  practical  and  low-cost 
arrangement  for  firms  requiring 
Washington  representation  and  as¬ 
sistance. 


ITT  Labs:  Ten  New  Directors 


W  ayne;  Christian  C.  Larson.  Infra¬ 
red  Systems,  San  T'ernando;  Keith 
L.  Liston,  Communication  Sys¬ 
tems,  Chicago;  and  W'illiam  Sichak, 
Radio  Commnnication,  Nutlcy. 

rrr  I>aboratories  employs  more 
than  5,100  scientists,  technicians 
and  supporting  personnel  and  has 
more  than  570,000  sq  ft  of  flimr 
sp.icc,  including  special  facilities  in 
Belleville,  N.  J. 


Appoiniments  of  ten  new  labora¬ 
tory  directors  at  I  TI’  Laboratories 
w'cre  recently  announced,  m’  Lab 
oratories  is  the  U.  S.  research  di¬ 
vision  of  International  Telephone 
and  Telegraph  Corp. 

TTie  new  dirt'ctors  have  been  as- 
signcxl  to  the  firm’s  Nutlcy,  N.  J., 
headquarters  and  branch  laborato¬ 
ries  in  Ft.  W^ayne,  Ind.,  Chicago, 
San  Fernando,  Calif.,  and  Palo 
Alto,  Calif.  The  Lalroratories  organ- 
iz.ation  combines  the  research  facili¬ 
ties  of  Federal  Telecommunication 
l.iiboratoric'S,  with  those  of  m”s 
Farnsworth  F’.lcctronics  Co.  and 
Kellogg  Switchboard  and  Supply 
Co. 

lliose  ap|>ointcd  and  their  fields 
of  responsibility  arc: 

Ben  Alexander,  .Avionic  Systems, 
Nutlcv;  .Anthony  M.  Casabona, 
.\vionic  Transmission,  Nutlcy;  W’il- 
bur  S.  Chaskin,  Communication 
Systems,  Palo  Alto;  Albert  Cook- 
son,  Missile  Guidance,  Nutlcy; 
Leonard  F.  Gough,  Flcctronic 
Countermeasures,  Ft.  W'^aync;  Leon 
Ilimmcl,  Defense  Countermeasures, 
Nutlcv;  |.  .\lvin  Henderson,  Com¬ 
ponents  aiKl  Instrumentation,  Ft. 


Write  for  details  to; 

JOHN  T.  HOPPER  &  ASSOCIATES 

2727  -  29th  St.,  N.  W. 
Washington  S,  D.  C. 


DO  YOU  NEED 

WEST  COAST  REPRESENTATION 
Ssrvini  all  alulle.  aircraft  an4  alactranic  maav. 
laetvnri  aa  the  Watt  Coast  for  avar  IS  yaara. 
Territary  Includaa  Callfarnia.  Washiniten.  Oratan. 
Arijaaa.  and  Navada. 

C.  E.  FISiTlER  CO.  TC  0.<7SI 
2660  Oa.  La  Cianeaa  Blvd.  L.  A.  S4.  Calif. 


MFRS.  REPS 

N«w  finMt  high’qHallty  muttl-tag 
MMtina  rigid  military  •paclficatiant  lallint  for  Rokn 
ttantially  lott  than  eomparaklo  commoreial  prod* 
uett.  36  fflolti-tap  model  eellt  for  IM.OO. 

All  national  tarritoriee  open.  Direct  ropliee  to 
UNITED  INTERNATIONAL  DYNAMICS  CORP. 
120  Harrisoo  Ayp.,  Dostoii  11,  Mast. 


Epsco  Sets  Up 
New  Division 


In  a  sicmucani  exp;msion  move, 
Epsco,  Inc.,  Bo.ston,  Mass,,  an- 
nonnees  formation  of  a  West  Coast 
Division  at  .\nahcim,  Calif. 

Ixication  of  F^psco-W'est,  as  it 
is  to  be  called,  will  be  central  to 
a  large  number  of  current  and  pros¬ 
pective  users  of  F.psco  systems  and 
equipment. 

The  new  division  will  market, 
design  and  produce  high-speed  data 
prcKc.ssing  and  data  control  systems 
h)r  military  and  commercial  appli- 


MANUFACTURER5' 

REPRESENTATIVES 

IN  THE  ELECTRONIC  INDUSTRY 
CONTRACT  RATES  GIVEN  ON 
REQUEST.  WRITE 

ELECTRONICS 


/ 
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LOW  TEMPERATURE  SOLID  STATE  MASER  RESEARCH* 


You,  too,  can 

PIONEER 
on  such  new  frontiers 


At  Texas  Instruments,  you  can  apply  your  Master  or 
Doctorate  specialty  under  conditions  of  substantial  freedom. 
Explore  scientific  horizons  with  outstanding  asst  iates  . . .  using 
facilities  that  permit  work  of  highest  technical  caliber.  Expand 
your  professional  potential  in  free  exchange  of  ideas ...  in  an 
atmosphere  where  you  and  your  work  are  recognized  as  vital. 

Favorable  research  climate  is  a  major  factor  in  the  swift  growth 
of  this  28-ycar-old  company  whose  sales  rate  has  increased 
20-fold  over  the  last  decade.  Recognition  of  individual  talent 
and  achievement  has  helped  Texas  Instruments  grow  to  be  one 
of  the  500  largest  industrial  companies  in  the  country.  To  pace 
Ti's  leadership,  the  Central  Research  1  aboratory  will  soon  move 
its  expanding  scientific  community  into  a  new  building  designed 
to  establish  an  even  finer  creative  environment. 

Avail  yourself  of  this  opportunity  for  self-expression  in  creative 
research.  In  addition,  enjoy  TI's  generous  personnel  benefits  as 
well  as  encouragement  and  assistance  in  personal  development. 

Tl  labs  are  in  the  city  yet  away  from  downtown  traffic _ within 

minutes  of  fine  residential  areas,  cultural  activities,  churches, 
highly  rated  schools  and,  of  course,  year-around  outdoor  recre¬ 
ation  in  the  pleasant  climate  of  the  Southwest. 

BASIC  «  APPLIED  RESEARCH  Masters  and  PhD's  interested  in  these 
activities,  please  write  A.  E.  Prateett 

In  addition  to  research,  there  are  excellent  openings  for  ME's  and  EE’s, 
electronics  engineers  especially,  in -ELECTRONIC  B  ELECTROMECHAN¬ 
ICAL  APPARATUS  Radar,  sonar,  infrared,  optics,  magnetics,  telemetering, 
communications,  computers,  transformers.  Write  John  Pinkston. 

For  SEMICONDUCTOR  DEVICES  I  OTHER  COMPONENTS  Transistors, 
diodes,  rectifiers,  capacitors,  resistors,  transistor  circuit  applications,  test 
equipment,  mechanization,  write  Harry  Laur. 

WLOW  TCMPCRATUnE  PHCNOMCNA.  WMI*  ctRHMrcitl  ippllM>l»in  !■  |M«  StM 
■Mr  k«  ••■M  tin*  laif,  tiM  ptMaiUI  It  u  |rt«l  !■  Tl’t  iriM  *1  lnttrMI  tkat  ir* 
««t«fS  (■  1  StmU,  hMk  ipprtMh  It  th«  prtMtiM  TMf  MUWIr  l«  Mir  MW  •* 

tS  •■kiMi*  iMw  Mnaw  ttuii  tt  Ttiit  liNlrmiwalf-ctirarliit  kMk  mU  »pplt«S 
rtMareh  !■  ••M  iliM  pkr*lc*,  ■Mltri*!*,  StWcm,  Sal*  irtlaaM,  anS  tarik  atlaataa; 
aaaaaakatlRf  a*  lamleaiiaactan,  atocIrakinliMMaiiea,  tarraiaasiMUca,  lafallt  raaaaaiwa, 
(■panaiiaatilWtr,  SMaalrlca,  lakaraS,  faafkrtlaa,  caMpvtara,  laturtat,  aaS  tranaialan 
pkN  pkralaa-tkaaMal  tkiSiaa  al  SUfiMlan,  aHarkif ,  cnrtlal  iraank,  aaS  arralaWiM  parfacMaa. 


ST 
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Texas  Instruments 


INCORPORATED 

6000  LEMMON  AVENUE  •  DALLAS  9.  TEXAS 


CRYSTALS 

RILTEJRS 


Compact,  ruggod,  hormotically* 
M«l«d  and  stabla,  JK  Crystal 
Filters  (band  pass  filters)  have  a 
Frequency  Range:  20 kc  to  17.5 
me.,  and  are  available  for  special 
filtering  purpoees  to  150  me. 
Band  Width  at  6  db :  0.01  %  to  4% 
of  nominal  on  most  frequencies, 
up  to  12%  for  certain  frequen* 
cies.  Write  for  complete  data. 


Sandwich 

Illinois 
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TRACY.  CALIFORNIA 


CITY  OFFERS  CHOICE  INDUSTRIAL 
SITE  AT  S2500  PER  ACRE 

•  ThrM-acr*  tlto  now  >«ailakl«  I*  tract  kaini 
Mitl  ky  City  of  Tracy.  Price  includn  water 
aak  Mwer  linet  te  prckerty. 

•  All  iitllltlec  atfiacent.  rail,  axeellenl  ctreet  ank 
klfkway  aeeeet.  8P  e»itr.  Near  U8  M.  Mekera 
new  klaat  hat  kvilt  aa  8rtt  3  aerM  talk. 

Investigate  Indvstrial 
Opportanities  in  Tracy 

•  Key  TransportAtion  Center  For  Herring 
the  W<wt. 

•  Planned  Induatrial  Bitee*  3  to  300  acres. 

•  ProfetMional  Knglneering.  Architectural. 
Construction  Hervicca  Arattable. 

•  Excellent  Business  Climate  and  Master 
Plan. 

•  Hub  for  Recreational.  Educational  Ae- 
tlritles. 

WrH9  Today  : 

Factaal  indastrial  Sites  File 
Tracy  District  Chaoiber  of  Cooimerce 

Tracy,  Califemia 
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cations.  It  will  also  be  responsible 
for  the  sale  of  Epsco’s  line  of 
Datrac  voltage-digital  con\crtcrs 
and  other  system  building  blocks. 

Wallace  Rianda  has  been 
designated  \  icc-prcsidcnt  and  gen¬ 
eral  manager  of  Epsco-W'est,  and 
William  b’.  Cunning  is  to  be  tech¬ 
nical  director.  Ralph  McCurdy 
will  be  in  charge  of  production. 

Plant  Briefs 

The  Sangamo  Electric  Co.,  Spring- 
field,  Ill.,  has  purchased  the  D.C.C. 
Hare  Co.  of  New  Canaan.  Conn., 
as  a  wholly  owned  subsidiary.  Prod¬ 
ucts  of  the  Ilarc  Co.  complement 
the  electronic  lines  now  being  man¬ 
ufactured  by  Sangamo. 

News  of  Reps 

Astron  Corp.,  East  Newark.  N.  |., 
appoints  the  Texport  Ck>.  to  handle 
its  capacitor  and  filter  line  in 
Louisiana  and  Texas  (except  El 
Paso). 

NYT  Electronics,  Inc.,  Burbank. 
Calif.,  manufacturers  of  magnetic 
des'ices,  has  appointed  additional 
reps  to  handle  their  new  line  of  r-f 
chokes: 

I’he  William  M.  Jones  Co.  will 
represent  the  company  in  southern 
New  Jersey,  eastern  Pennsylvania, 
Maryland,  Delaware,  District  of 
Columbia,  Virginia,  North  and 
South  Carolina,  Ceorgia,  Morida, 
Alabama  and  'I’cnnessec. 

H.  P.  Woodit  Associates  will 
cover  northern  New'  Jersey,  New 
York  City,  southeastern  New  York 
state,  and  Connecticut. 

Wallace  E.  Connolly  will  handle 
sales  in  northern  California,  and 
Packard  Associates  will  represent 
NY  T  in  'I’cxas,  Oklahoma,  Arkan¬ 
sas  and  Louisiana. 

Messenger  Sales  C^.  is  named  New 
England  sales  rep  by  Commercial 
Products  Corp.,  Chicago,  Ill.,  man¬ 
ufacturers  of  wire  and  cable  clamps. 

Aladdin  Electronics,  a  di\'ision  of 
Aladdin  Industries,  Inc.,  announces 
the  appointment  of  the  P.  J.  Engi¬ 
neering  Sales  Co.  to  co\cr  the  New 
England  states. 
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Milli-voltmeter, 

Micro-microammeter, 

Mega-megohmmeter,  or 


D-C  amplifier 


Electncil  leakage  of  silicon  oiide  storage  surfaces  used  in  Farnsworth's  latron 
T ubes  IS  measured  bn  the  sensitive  and  stable  G  R  Electrometer  and  D  C  Amplifier. 
The.Electrometer's  dirKt  calibration  in  ohms,  stable,  built-in  voltage  source  which 
IS  low  enough  to  prevent  breakdown  in  thin  films,  and  the  ease  with  which  it  can 
be  switched  tor  either  polariiation  voltage  evaluations  or  resistance  linearity 
checks,  have  all  proven  valuable  time  and  money  saving  features  in  production, 
as  well  as  development. 


we  call  this  instrument  the 


Type  1230-A  D-C  Amplifier 
and  Electrometer . . .  S440 


Type  1230-A  D-C  Amplifier  and  Electrometer 

It  measures  directly  voltages  as  low  as  0.5  mv,  currents  as  low  as  5  .\  10“*®  amp,  and  resistances  as 
large  as  5  x  10‘*  ohms.  No  vibrating  parts  —  the  Cl-R  Electrometer  is  a  true  direct-coupled  amplifier. 
It  has  high  sensitivity  and  excellent  stability  —  drift  is  less  than  2  mv  per  hour  after  one-hour  warmup. 
High  input  resistance,  even  under  conditions  of  high  humidity,  arc  achieved  by  use  of :  an  electrom¬ 
eter  tube  in  the  first  of  three  direct-coupled  stages  (input  grid  lead  is  enclosed  in  silicone-treated  glass); 
and  switch  contacts  mounted  on  individual  teflon  bushings  set  in  a  metal  base  that  connects  to  a 
guard  point. 

Besides  its  multipurpose  abilities,  the  Electrometer  is  convenient  to  use.  Its  switching  arrangement 
allows  you  to  change  functions  rapidly  .  .  .  from  high-impedance  voltmeter,  to  low-impedance  am¬ 
meter,  or  to  a  megohmmeter,  without  need  of  accessory  multipliers  or  shunts.  Other  conveniences 
include  built-in  resistance  standards  for  current  and  resistance  measurements,  and  for  calibration. 
Guard  terminals  arc  provided  so  that  cither  2-  or  .^terminal  measurements  may  be  made.  Output 
jacks,  at  the  rear,  permit  use  as  a  sensitive  d-c  amplifier  to  drive  graphic  recorders  having  input  re¬ 
sistances  up  to  150012  (5-ma  models  can  be  connected  directly  ). 


Typictl  of  this  instrument's  uses  are 
measurements  of  ionization  currents,  grid 
currents  in  electron  tubes,  piezoelectric 
and  contact  potentials,  and  back  resist¬ 
ance  of  silicon-iunction  diodes  A  low 
cost  instrument  of  high  performance  has 
not  been  previously  available  lor  such 
work. 


VolUie  Ranies;  *30  mv.  100  mv.  300  mv. 
I  V.  3  V.  and  10  v.  dc.  lull  scale  AccurKy  is 
of  full  scale  on  30  mv  range.  *-2%  on 
all  other  ranges 

Current  Rengts:  w300  milli  micromicro- 
amperes  d-C  (3  >  10'"  amp)  lull  scale  to  w| 
milliampeie  lull  Kale  in  twenty  ranges  (two 
per  decade).  Full  scale  Kcuracy  is  w3^  to 
w  lOTi  depending  on  multiplier  position. 

Drift:  Less  than  2  mv  pet  hour  alter  one  hour 
warmup. 


Resistance  Ranges:  300  kilohms  to  30  mega 
megohms  (3  >  I0"1I)  in  16  ranges  Accuracy 
isw3%to  w  1056  depending  on  multiplier  and 
on  meter  deflection  With  eiternal  600  v  bat 
tery  in  place  ol  the  internal  9  v  source,  resist 
ance  range  can  beeitendedto  read  I  2 « lO'Ml 
at  smallest  meter  division. 


H’rite  For  Complete  Information 


GENERAL  RADIO  Company 


275  Massachusetls  Avenue,  Cambridge  39,  Mass.,  U.  S.  A. 


NSW  TOeK  AtiA:  Tel  N.  V.  WOllli  4  2122.  N.  J.  WHilney  3  1110  CHKAISO:  Tel  Vlllatt  I  9400 
PHIlAOilPHIA:  Tel  NAiKOCk  4  7419  WASHINOTON.  D  C.i  Ttl  lUnipei  it  OSS 

SAN  reANOSCO-  Ttl  Whiltclifl  I  1233  lOS  ANOiliS  SO:  Ttl  HOIlywood  9  6201 

In  CANADA,  TOeONTO  Ttl.  CHtliy  6  2171 


Input  Resistance  Determined  by  setting  ot  re¬ 
sistance  standards  (ohms  multiplier)  switch 
10*.  10*.  10*.  10'.  10*.  10».  10"  and  10“S!; 
also  "zero"  and  "infinity"  positions  At  "in¬ 
finity"  position,  it  IS  apprommately  10"  ohms- 
Output  Voltage,  cuirent.  and  resistance  are 
indicated  on  a  panel  meter  Terminals  pro¬ 
vided  lor  use  with  graphic  recorders  having 
resistances  up  to  ISOOSt 
Temperature,  Humidity,  Line  Voltage  Effects: 
Negligible. 


we  eeLi.  oirbct.  Our  District  Sales 
Ortices  are  stafrao  by  engineers  especially 
trained  to  help  you  m  the  selection  of  instru 
ments  and  measuring  systems  best  suited 
to  your  needs  We  welcome  your  inquiries  — 
will  help  solve  your  problems 


1N1763 


Announcing 

RCA 


RECTIFIERS 


RCA  is  now  in  mass  production  of  silicon  rectifiers  of  the  difTused-junction 
type  for  use  in  electronic  applications.  The  two  type.s  now  available  are 
the  initial  units  of  a  broad  line  intended  for  power  supplies  of 
entertainment,  industrial,  and  military  equipment. 

These  RCA  Silicon  Rectifiers  Offer  You: 

•  Low  Cost— specifically  priced  for  entertainment  applications. 

•  Electrical  Uniformity— precision  controlled  diffusion  proce.ss  forms 
superior  junctions. 

•  Welded  Hermetic  Seal— each  unit  individually  prcs.surc-tcsted  to 
provide  complete  protection  against  moisture  and  contamination 


N*w  RCA  *100  Rroduotlon  Raok* 
•  avaa  tima  and  motion.  Packago  la 
apoclally  daaignad  for  quick,  convanlant, 
oparator  handling.  Savaa  Invantory- 
eontrol  tlmai  aimpllflaa  tha  *oount*. 


•  Rugged  Construction— indu.strial-typc  “top-hat”  design  with  axial 
leads  for  soldering-in  applications;  may  al.so  be  mounted  in  stand¬ 
ard  fuse  clip. 


TtK 

MAXIMUM  RATINCS 

•  CNARACTCRitTICS 

APPtICATIOM 

Peak 

*inverse 

Volts 

RMS 

Supply 

Volts 

DC 

Forward 

Ma 

Mai  Revtrsa  Cur 
rent  at  indteatfd 
Peak  Inverse  Volts 

Mai  Instantaneous  Forward 
Voltage  at  indicated  In¬ 
stantaneous  Forward  Current 

1N17S3 

400 

140 

500 

100  tia 

at  400  volts 

3  volts  at 

15  amperes 

Black  and  white  TV.  radios, 
phonographs  and  other  elec 
tronic  equipment  operating  di 
rect  from  power  line 

tNITM 

500 

175 

500 

100  mA 
at  500  volts 

3  volts  at 

15  amperes 

Color  TV,  radios,  phorrographs 
and  other  electronic  equipment 
operating  from  the  power  line 
threugh  a  step  up  transformer 

•  At  ambient  temperature  of  C 


RADIO  CORPORATION  OF  AMERICA 

Semiconductor  and  Materials  Division 
Somerville,  New  Jersey 


For  lolei  informolien,  conlocl  your  RCA  Field 
Repraienlotiva  at  any  of  theta  offitet: 


EASTi  744  Brood  Sfrssf 
NAAorh.  N  J 
HUmboldl  5-3900 
EAST  CENTRAlt  714  Hew 
Center  Bldg  ,  Dtfroit  2,  Mich 
TRisify  5*5600 
WESTi  6355  E  Wo^hinoton 
Blvd,,  lot  Aog«ln  22,  Colif. 
PAymond  3  B361 


NORTHEASTi  64  A  Strs«f 
Nsedhow  Heights  94,  Mo^r 
Mlikresf  4.7200 

GOVTi  224  H  Witkinsoft  St 
Doytoh,  Ohio 
BAldetin  6-2366 
1625  K  ■  St..  N  W 
Wo'hisgfon.  0  C. 

Olsiricf  7*1260 


CENTRaI:  Suit#  1154.  Msrehondi'S  Morf  Ploio 
Chicago  54.  Ml..  WHiitholl  4  2900 


RCA  Silicon  Ractlflars  arg  also  availabla 
at  your  local  authorized  RCA  Distributor! 

New  Designer's  Data-Sheets  Ready  Now! 

Write  RCA  Commercial  Engineering, 
Section  I- I9-NN-3,  Somerville,  New  Jersey. 


